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CALENDOL’S TYPE SETTING MACHINE. 


As well known, very great progress has been made 
in printing during the century that is coming to a 
close. It was in 1814 that the Times was printed for 
the first time upon a mechanical press constructed by 
Koenig & Bauer, and which gave eight hundred sheets 
an hour, a fabulous figure for the epoch. At pres- 
ent the cylinder presses of the daily journals print 
twenty th usand copies an hoar. Yet, strange to 
say, it is the processes of printing alone that have 
been improved, while the typographic composition 
has remained about the same as in the time of Gut- 
enburg, the types being assembled one by one by 
hand. Many composing machines havé been in- 
yented, but up to the present none has offered suffi- 
ecient advantages to allow of their use becoming gen- 


Father Calendoli, a Sicilian Dominican, has just 
invented one which has given results that are truly 
extraordinary. We give a figure of it herewith, along 
with the portrait of the inventor, and shall endeavor 
to make the mechanism of it understood. 

Like the majority of his predecessors, Father Cal- 
endoli employs a keyboard whose keys it suffices to 

in order to cause the characters to arrange 
i alongside of each other; but this key- 
board, instead of embracing one each of every letter 
of the alphabet, reproduces all the letters in several 
series, which are repeated just as the octaves follow 
one another in a piano. It is also just as upon a 
piano that the pianist strikes chords that the opera- 
tor here strikes entire words at once in using his ten 
fingers similtaneously instead of striking the keys 
one by one, as upon a writing machine. Herein lies 
the originality of the invention. Herein also is its 
range, for it permits an experienced operator to com- 
fifty thousand letters an hour, while the most 
skillfal compositor does 
not exceed three thou- 
sand, and the best com- 
posing machines do not 
reach eight thousand. 

Fig. 1 represents a 
keyboard inclading to 
the left fifteen identical 
alphabets for the lower 
ease characters ; to the 
right, three for the cap- 
itals; and at the top, 
the series of punctua- 
tion marks. Fig. 2 
represents on a larger 
stale one of these alpha- 
bets comprising 30 
keys, for the vowels a, 

@,i and o, are each re- 
produced three times, 
the u twice and the 
consonants once, with 
the exception of the 
letters j, k, w and x, 
which are relegated to 
the divisions to the 
right with the capitals. 
_ It is, in fact, aeceord- 
ing to the frequeney of 
their use that the in- 
ventor has distributed 
the letters upon his 
keyboard. The i, for 
example, appears three 
times thereupon: the 

1 on the first left 
upper key, the second 
in the third row, and 
the third upon the next 
to the last right lower 


ce 
he operator can se- 
lect at will one or the 
other of these three i’s, 
according to the word 
to be composed, say, 
for example, the ‘word 
n : 
Tol,” with the left 
nd. It is easy to see 
tn the figure that the 
~ i will be in the most convenient position under 
bo eft ring finger, while it will be the third i that 
will have to strike with the first finger of this 
~— hand to compose the word “soi,” 
the ith a little practice one finally succeeds in making 
—) selection instinctively, and in putting the 
finge Rts once upon all the letters of each word. How 
at all these letters thus struck simultaneously 
the ae themselves in the order desired? It is because 
motion 1; in pressing, do not as yet put anything in 
a oy only when they rise that the characters 
een) = their place. In order to compose the 
lett fore : it will be necessary, therefore, to raise the 
ge fron, celewon prone gs r, then the middle fin- 
the lotr t ero, and finally the ring finger from 


tad see how the machine does the rest. 
letter s acters, as shown in Fig. 3, representing the 
Breatiy enlarged, are on blocks of lead not so 





GENERAL VIEW OF CALENDOLIS TYPE 


high as usual and provided with a notch beneath to 
permit of their being strung upon rods that hold them 
They are placed in vertical tubes, A (Figs. 4 
and 5), juxtaposed like the pipes of an organ, as seen 


in lines. 


in the general view of the machine. 


At the base of each tube there is a bolt, C, into|} beauty, 





[From Reensensene.) 
DRAINAGE OF MEXICO—THE TEQUIXQUIAC 
TUNNEL. 


MExico has a situation almost unrivaled for its 
in a valley richly fertile, encompassed on 


the place of which, when it is withdrawn, slides a|all sides with great mountain ranges clothed with 


letter that falls into the conduit, D. 


magnet, E, that attracts the bolt when the finger is| east the peaks arecovered with eternal snow. 


It is an electro- | gigantic cedars and lofty pines, while away to the 


Such 


lifted after pressing the corresponding key with which|a site naturally charmed the Aztecs, and in the 


it is connected by a wire. 


These conducting wires| midst of the lake in the valley they founded their 


are seen in Fig. 2, and in the general view inay be seen, ' city of Tenochitlan, an old world sort of Venice, with 


behind tbe inventor's 
chair, the pile that pro 
duces the necessary 
current, 

From the conduit, D, 
the letter slides upon 
an inclined plane 
(shown in Fig. 6), and 
then engages with a 
small curved rail in or- 
der to reach the line 
rods that have been ar- 
ranged in advance upon 
a galley placed to the 
right of the apparatus 
and where the lines ar- 
range themselves in or- 
der to form the compo- 
sition packet. 

Such is, rapidly 
sketched, the general 
arrangement of this in- 
genious-machine. As 
may be seen, it com- 
prises no mechanical 
part, electricity being 


SETTING MACHINE. 


its streets half water, 
half causeway, some- 
times wholly water, on 
which the people— 
priests, warriors or wer- 
chants—sailed to and 
fro amid the gay col- 
ored houses in canoes 
garlanded with the 
flowers which grew in 
such profusion on the 
lake. Then came the 
Spaniards as conquerors 
of the new world; the 
old time canals were 
filled up, the city ex- 
tended, and great walls 
built to keep out the 
waters of the lake. Be- 
times the need of drain- 
age—an outlet for the 
waters—obtruded itself. 

A scheme was origin- 
ally proposed by Vice- 
roy Martin Enrique for 
a tunnel fully 4 wiles 
long, 1144 feet by 14 
feet, through the bill of 
Nochistongo to the val- 
ley of Tula, beyond the 
hills which eneom- 
passed the valley on 
the northwestern side. 
This was accomplished 
by 470,000 Indians in 
two years—a splendid 
result for those days 
(1609). The tunnel was 
neglected, got choked 
up, and the city was 
inundated owing to the 
walls being inadequate. 
News of the disaster 
reached the ears of the 
Spanish monarch, who 
ordered the abandon- 
ment of the site and 
the building of a new 
city on the hillside; 
but love of the tradi- 
tions prompted the 
people to forget this 
royal edict, and they 
set to work to open the 
tunnel. 

Thus was formed that 
eut which looks like a 
natural gorge, and 
through which the 
Mexican Central Rail- 
way now runs. The 
gigantic nature of the 
task is suggested by 
the fact that the cut is 
13 miles long, varying 
in width from 280 feet 
to 860 feet, with a depth 
of from 150 feet to 200 
feet. The relief thus 
afforded was but par- 
tial, although the cut 
takes the drainage of 
one of the lakes, the one 
at highest level. There 
are other five, the origi- 
nal lake having got di- 





the only intermedium employed. The construction | vided into six, some of salt and others of fresh water, 
of it is therefore very simple and the operation as | and almost the entire area of the valley—1660 square 
sured, miles—was still without natural outflow. Thus during 
Firmly held upon their rods, the characters may be | the wet season the city was seriously inundated not in- 
placed directly upon the cylinders of rotary presses, | frequently. 
thus Going away with electrotyping. | But now a tunnel has been pierced through another 
Finally, the corrections are easily made by hand. | of the mountains, and will soon obviate all difficulties. 
Such are the accessory advantages of the system. The |This is a modification of a scheme proposed many 
principal one, as we have said, is the exceeding rapid- | years ago by Francisco Gary, an eminent Mexican en- 
ity of fifty thousand lettersan hour; and when we/gineer. The drainage of the northernmost lake, Zuam- 
shall have added that with a keyboard electrically | pango, the one at highest level, passes through the 
connected with several machines, one operator may | cut described. The lake at lowest level is Texcoco, 
multiply the compositions indefinitely, from whatever | which also receives the drainage of the city. The an- 
distance it may be, it will be seen that we should ex- | nual rainfall is 20 inches =155,000 million cubic feet. 
aggerate nothing in saying that we have here the| The evaporation is very rapid, but the rain falls 
germ of a true revolution.—L’ Illustration. within a short period, and thus 28,250 million cubic 
—<——S | feet reaches the lakes in addition to the quantity pass- 
jing through the northern cut. The works now being 
completed consist, first, of a canal cons'ructed by 


THE average pulse of a healthy tan beats seventy- 
two times a minute, 
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Messrs. Pearson & Son, and the Tequixquiae Tunnel, 
constructed by Messrs Read & Campbell, both Eng- 
lish firme. 

The canal starts at the city gates, and is 22 miles 
long to the new tunnel, witieh pierces the northern 
boundary of the valley, discharging the waters into 
the valley of Tequixquinxe. The purpose of the 
two works is to control and dominate the water in | 
the lakes, not to drain them, and to afford an outlet | 
for the storm waters and sewage of the city. The! 
canal implied the excavation of some 425 million | 
eubie feet of material, which has been effected by | 
large floating steam dredgers, and is now nearly | 
complete, barely a year’s work being still required. | 

The canal varies in depth from 17 feet to 65 feet, with 
slopes at an angle of 45 degrees, Numerous subsidiary 
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brickwork. They were supported, as usual, on the 
shafts. The pumps were also slung by a 1¥ inch steel 





aia 
the head trees 6 inches by 7 inches by 5 feet. All tim, 
bers were cut to their bevel before being sot done 


wire cable, attached to a 25 ton crab winch on the|and the brobs driven in the head trees, Ti, 
surface. This cable was kept just taut to avoid any | boards were at once put in and lightly packed Pete 
jar cracking the shaft lining. Sinking was carried | with hard lumps of sandstone. Following at bout 19 
on to about 14 feet below the pumps, which had | yards distance men were employed putting in uterme. 
telescopic suction pipes, when the pumps themselves | diate timbers, similar to those at the face, });; with 8 
were lowered and connected again in 24¢ hours. |inch side trees, and extending to the bott: in of the 
Quick work was necessary, plunger pumps being in|drainage channel. Cleats were nailed to tiem 
use. In the event of accident and repairs, a diver| which rested the cross beams for the railway. whieh 
had to be employed, and he was supplied with elec- | also served as stretchers. At the same tite J] sid 
tric light and telephone. The water for the most part | trees were stretched under the head trees wit|, 4 poe 
came down like a rain shower, though occasionally | by 6 inch stretchers and 12 inch boards laid «), either 
veins and pot holes of water were cut side of the track as gangways. The water hannel 

All engines were compound, and some of the pump- | was sometimes lined, sheet piling being drivc, outside 
ing engines compound condensing. Two cages were | the rails. 

Tipping wagons of 12 cubie feet capacity were y 
the size being prescribed by several considerations 
which need not be enlarged upon. To provide for the 


















































yassing of the wagons on the single line of rails ay ip. 
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Fie, 1.- THE KEYBOARD. ‘Fie. 5.—THE BOLT WITHDRAWN, 


works in connection with the crossing of railways | 
and highroads and the making of sluice gates enter | 
into the project, and add to the already numerous 
difficulties proper to the excavation of this immense 
canal. 

The length of the tunnel is 64 miles, and it has been 
constructed according to designs supplied by the gov 
ernment engineers. The gradient is 1 in 138888. The 
chord of the are of the tunnel and the height are 
each nearly 14 feet, the arch being of four ring brick- 
work in mortar composed of three equal parts of hy- | 
draulie lime, sharp sand and texontle, the latter a sort , 
of ferruginous lava. The mortar sets in 36 hours. 
The invert and side walls consist of artificial blocks 
with a backing of voleanie stone in mortar. These 
blocks are 16 inches by 8 inches by 6 inches, made of 
one part of Portland cement to three of sand. 

Twenty-five shafts were sunk on the line of the tun- 
nel, 1,575 feet apart. The lining is of 18 inches brick- 
work and the depths varied from 66 feet to 301 feet, 

The method of sinking the shafts ultimately 
adopted was as follows : 

An ordinary single cage, having a car without side 
plates, was used, and run in the usual way on wire 
guides. The wire guides were attached at the bot- 
tom to a heavy cast iron plate, weighing about half a 
ton. In this plate were bored two holes for the 
guides, This weight served to keep the guides from 
swinging, and the cage ran smoothly The top ends 
of the guides were passed over pulleys at the top of 
the head gear, and thence down to the drum of a 
winch. 

Excavation was carried on all round the cage and 
lower than the cage as long as the men could shovel 
the dirt up into the ears. After this, the mid- 
dle was cleared ont while the cage was up, and the 
spoil shoveled back to the sides, to be put afterward 
into the car. After excavating 2 feet or 3 feet below 
the weight, the guides were slacked away by the 
wineh, and the weight again allowed to rest on the 
bottom. The ordinary platform and trap doors were 
used above the cage when down to keep the work- 
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Pie. 2—ONE OF THE ALPHABETS, 





men from being injured by anything falling. The 
eage was naturally up while the material was being 
blasted, Boards were placed against the guides, and 
neither the guides nor the weights suffered from the 
blasting. The timbering was in lengths of 16 feet in 
the usual way,'the brick work being laid on pine frames 
16 inches by 6 inches, which, after the length was 
lined up, were back propped in the ordinary way, 
and sinking was then resumed, 

The quantity of water encountered in the shafts 
varied from 350 gallons to 1,000 gallons per minute. 
One or two 16 inch double acting Cornish pumps 


used, one up and one down, and at the pit’s mouth | this car was full or half or only a quarter full, it must 
there were two platforms, the lower for lowering | go right out to the shaft as soon as the full car from 
material and the higher for hoisting spoil. Each | the face was heard approaching. Thus no time was 
platform was provided with turntables, two at the|lost and spoil never accumulated in the face. The 
back and two in the front of the cages. The pumps |railway was on the Decauville system, 2 foot zage, 
were actuated by horizontal geared engines, the T with 12 pound rails and iron sleepers and was laid in 
bobs of the pumps being coupled where two pumps | 20 foot lengths. The water channel was excavated 
were used. In order to get the pumps into the shafts, | with long chisel-pointed bars and then shoveled out on 
the rising mains at the top had to have a set-off | to the pathway boards on either side of the track, and 
to allow them to pass out under the T bobs. The|from there into wagons, the same rules applying to 
shafts were made bell mouthed at the bottom simply | these cars as applied to those taking spoil from the re- 
to allow room for the valve chambers of the pumps. | cesses when they were being made—they had to go 

The tunnel was driven largely through sandstone | straight to the shaft. The water channel was never 
carrying lime, varied occasionally with soapstone, | covered in and the ganger carried a pointed stick with 
slickensides, occasionally conglomerate, and, more | which to probe it as he went along to see that it was 
clean. 

For ventilation Root’s blowers No. 1, with 6 inch 
outlet, were used, each blower being worked by asmall 
engine on the surface and a 6 inch spiral tube being 
carried in to within 10 feet of the face, which always 
gave sufficient air at 700 yards from the shaft. The 
tubes in the headings were supported by iron hooks 
driven into the side trees. 

This work of driving a heading was undertaken by 
sub-contractors who were required to drive in 24 hours 
rarely still, shale. Water existed in nearly the entire | &@ minimum of 8 meters, duly timbered up, with track 
course of the tunnel in large quantities. In the softer | laid, water channel. ete. The maximum reached was 
parts the groun:| always swelled, while in the harder | 13°25 meters, the maximum in one month being 22 
parts, if not supported above, it invariably cracked | meters. The sub-contractors were paid a premium for 
off, and in the cases of soapstone and slickensides, 
slipped off in large pieces. 

The tunnel beading measured inside timbers, 6 feet 
6 inches in height, 5 feet in breadth at bottom, and | 
4 feet at top, and had in the middle a water channel | 
3 feet to 344 feet deep for draining off the water. The | 
discharge at the mouth of the tunnel was about 6,000 | 
gallons per minute. In the sandstone, six holes | 
were drilled 6 feet 6 inches deep, with mandrels 8} 
feet long; made of hexagonal drill steel 7% inch 
in diameter. Five cartridges with 1 pound of Nobel's 
dynamite were-used in each hole, equal to 6 pounds | 
for the face. The cartridges were tied to laths, the 
middle one having a quintuple féree cap and ‘fuse to 
reach 4 feet out of the hole when the charge was | 




















Fie. 4.—BOLT CLOSED. 





Fie. 6—THE ADJUSTING TABLE 





driven in. They were dipped in grease to make them | greater speed than the minimum, the amount per 
waterproof before being taken into the tunnel. The) meter increasing with each extra meter. The sub-com- 
8 foot drills were usually put into the holes to keep | tractor employed two timbermen who put up the tin 
the charge down. About 210 cubie feet of material | ber and worked 12 hours on and 12 hours off. All the 
was dislodged by 2ach shot on to the timber platform. | rest of the men below worked only 4 hour shifts and 
In driving three miles of heading in this way not | were not allowed to work two 4 hour shifts in suecce* 
one man was injured, and the men usually returned |sion, but might work two 4 hour shifts in each 24 
from their distance of 50 yards to the face immediately | hours. No men were allowed to leave the pit until the 
after the shot. | men of the next shifts were there to take up their tools. 
The timbering had to be promptly done, for al-| All changes of shifts were called by the timekeeper 0? 
though the ground was hard, it began to break away |the surface by having the ventilater stoppet 
almost in an hour after exposure. It alsoswelled. The| seconds. There were 60 men on a shift, including 4 


were kept working, each capable of raising 500 gal-|settings were put up at first 6!4:feet apart, close|ganger. The men were divided into shifts «f differeD 


tons per minute to a height of 300 feet. 


The pumps | boarded and kept within 6 feet of the face. The side | hours to prevent the foreman always worki:¢ 


+ with the 


were placed on strong iron girders, the ends of which | trees of the first settings were sawn pine 6 inches by 7| same gang. The enginemen on the sarface work 1 
rested on oak blocks and ran back 2 feet into the|inches by 6 feet 6 inches, placed on pine blocks, and | hour shifts, the winding drivers being paid extra to 
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wind in the’! meal hours. The staff of sixty was thus 
‘wided : Ts 0 timbermen, 4 men at the drills, 2 clear- 

ar be debris, 22 loading wagons and running them in 

me eesion for each wagon), 2 platelayers, 4 men put- 


iediate settings and stretchers, 1 looking 
tors, 10 working in the water channel, 1 


r ventil: , . 
afte oil and greasing wagons, 1 boy making up 


jstributins 
ceplosive liths, 2 hookers-on, 2 banksmen, and over- 
ne oe foreruen and timekeepers. The following gives 


the details of cost of driving heading : 
COST OF DRIVING HEADING. 























Numb of heading. No. 12. No, 7. } No. 7. 
: ——- \-— --—_—_— a — 
| 
Length of shift..... ...| 8 hours| 4hours | 4 hours 
Driven in one week 36 meters |50 meters 70 meters 
| dols. | dols. dols. 
Sub-contractor........ .} 590.00 | 983.92 1,296.00 
Day work......+. 124.25 | 157.00 22.65 
Miners......+ ++: 42.00 | 69.75 67.75 
Dynamite, et@...... «++: | 39.10 | 51.20 85.40 
Watchmen’s wages .... 630 | 6.30 6.30 
Ventilating.........-++- 22.60 | 22.60 22.60 
Winding ....... as woe 34. 58 34.58 34.58 
eae ts me 131.00 
Timber -. | 348.00 | 425.50 595.00 
Digging ditch —«.ee.. 118.00 | 150°00 210.00 
Deepening diteh........ 36.00 | — } Bra 
Total. .. 00000. | 1,703.33 | 2,078.85 | 2,771.28 
Cost per meter. .... 41.75 | 41 57 | 39.57 
In the first case the miner was paid 1% shifts each 24 hours, and in the 


other two cases the miners were paid two 6 hour shifts each. 





distances between the bars, and a screw 9 inches long 
turned into one end and a swivel in the other; the 
heads of both were rectangular, so as to catch well 
into the sides of the rail bars. The yokes were made 
of 4 inch by 5, inch iron, and were put on as soon as 
the bars were up. When once the yokes were on, the 
stretchers were screwed up tight by means of a strong 
wrench 2 feet long, which was applied to the middle of 
the stretcher where it had been hammered square. 
The cock roosts were made of 4inch pump rods in the 
same manner as the stretchers, but the head of the 
screw and swivel respectively were in the form of ajaw 
that fitted diagonally on the side of the rail bars. 
These were usually about 9 feet long to reach from the 
third bar on one side to the ninth on the other at 
the point where two cock roosts intersected ; a cast 
iron saddle was placed above them, fitting over both, 
on which was placed a 3 inch stretcher reaching up to 
the crown bar. A strong chain was then thrown over 
the crown bar and under the point of intersection of 
the cock roosts. This was hooked tolerably tight and 
then the stretcher was screwed up quite tight. The 
number of cock roosts put in was, of course, regulated 
by the weight of the ground. 

The result of using iron was that it formed a very 
strong, well braced arch. Using 9 bars averaging in 
diameter from 12 inches to 14 inches, lengths could be 
taken out and squared up to only 13% feet, whereas 
with the ironwork lengths of 1644 feet were taken out 
with ease. Thus a length of 100 feet was worked in 
one month in one face. Wooden props were used, as 
iron ones proved too slippery, and it was, of course, 
impossible to drive nails in them. It follows that since 
the iron bars, ete., occupied less room, the area to be 
excavated was less; fewer men were needed to handle 
the iron bars, as they were lighter and did not increase 
in weight like timber when wet. The bars, too, were 
small and could be passed between the props, were 





tion and operation of the apparatus will be understood 
bya glance at the cut. The device would be of assist- 
ance in locomotive sheds or repair shops where there 
is no overhead crane of sufficient strength to lift an 
engine. The apparatus is quite portable, as the cross 
girders can be disconnected and the whole stowed 
compactly, 


ELECTRICAL ENGINEERING DEVELOP- 
MENTS ABROAD. 


AT a recent meeting of the American Institute of 
Electrical Engineers, New York, the chief feature was 
the reading by Mr. H. Ward Leonard of a paper giv- 
ing his impressions of electrical engineering develop- 
ments in France and England whieh were gained from 
a recent visit. 

We make a few abstracts. Asa result of inspecting 
some of the most interesting of the developments in 
the field of electrical engineering during a recent trip 
to France and England, and as a result also of having 
met many of the engineers responsible for these recent 
developments, I find it difficult t» reach’ a conclusion 
as to whether we or our contemporaries across the 
water are ahead in the electrical engineering race. 

Although I have always felt that so-called funda- 
mental patents and the resulting enormous aggrega- 
tions of capital and engineering talent under one 
management were a millstone around the neck of our 
profession, I have never before had the opportunity of 
seeing positive and unmistakable evidence of it such 
as this visit abroad showed me. 

In the beginning of electric lighting, both are and 
incandescent, we led the world from an engineering 
standpoint, and were years ahead of any other 
country. But what has been done in this country in 
the way of a remarkable electrical engineering devel- 
opment since Edison started his first three-wire sys- 





IMPROVED LOCOMOTIVE 


The process of opening out and»lining where the 
ground was good was carried out in:six’21 foot lengths, 
one ahead of the other, the heading being opened out 
to the full dimensions at the rate of 26 lineal feet per 
day. At the toothing end invert and sidewalls are 
completed and the ribs set ready for throwing the areh. 
The second length has all the bars up and is lined 
above water level ; the platform erected overhead is to 
admit of the bars from the lengths farther in being re- 
moved without injury to the bricklayers below. In 
the third length preparations are being made for the 
bricklayers in the bottom and sides, a wooden trench 
being provided for drainage water. In the fourth 
length the excavating is completed, but ail the timbers 
are up; the fifth length has three bars up and the nip- 
per sill in, and the sixth length the crown bar up and 
nipper sill in, while in the latter and beyond the exca- 
vating is proceeding, the material being dropped 
through holes into the wagons below. ‘Two sets of 
ricklayers worked in shifts day and night, one at in- 
vert and sidewalls and the other at the arch. Thus a 
ittle more than a length was turned in a day, or ina 
uonth, excluding Sundays, about 500 feet excavated 
and lined. As the distance between shafts was 1,575 
feet, it was not thought necessary to have break-ups 
between the shafts. ‘ 

In heavy ground a full set of timbers had to be used. 

ton, however, was adopted in place of wood for the 

rs, stretchers and cock roosts, in view of the less 
room taken up, and yokes were also used to keep the 
rs at an equal distance and keep the stretchers from 
bending them out of line. For bars three 45 pound 
Tails were laced and bolted together; 11 of these were 
used in place of 9 wooden bars, and they were allowed 
t 3 inches more drop in a 1644 foot span. The bars 

Were always turned the reverse side up after each 
agth. For bar stretchers some 3inch tubular pump 
Tods were cut of different lengths to correspond to the 





easily drawn, much cheaper, as they can be used for 
an indefinite number of times and long lengths could 
be taken out with greater ease. 

The work, as we have stated, is now practically com- 
pleted. It is the longest tunnel completely lined with 
brick yet constructed, and its magnitude is in some 
measure indicated by the extent of the plant used. 
One hundred and eight engines were eu ployed in 
pumping, winding, ventilating, sawing, mortar mak- 
ing and brick making. Five locomotives were used to 
baul material. The material used in the construction 
of the tunnel was 22,000,000 bricks—these were al! 
made on the works at the rate of 30,000 daily ; 1,000,- 
000 artificial stone blocks, made at the rate of 1,000 
daily ; 706,000 cubic feet voleanic stone ; 880,000 cubic 
feet texontle and lime mortar: 441,700 cubic feet of 
lumber ; 20,000 tons of coal were burned in the engines 
and forges; 1,120,000 cubie feet of oak wood were con- 
sumed in lime burning. 

The magnificent progress was largely due to the 
splendid organization—one operation seldom, if ever, 
clashed with another—and to the working at different 
oe contemporaneously in the comparatively small 
veading. The division of work into the very small 
shifts is also regarded by those associated with the 
job as a distinct success, as the men engaged in very 
wet places could work with the greatest activitv the 
whole time of the shift. The arrangement of details, 
to which we have given so much attention, was clear] 
largely contributory to the expeditious way in whic 
the work was completed. 


LOCOMOTIVE LIFTING TACKLE. 


A RECENT nuwber of the Engineer, London, con- 
tains an elaborate description, illustrated, of machine 
tool making at the Atlas Works, Glasgow, from which 
we take the accompanying engraving. The construc- 





LIFTING TACKLE. 


tem at Sunbury, Pa., in July, 1883, and Westinghouse 
established his alternating system with 1,000 volt pri- 
mary and 50 volt secondary a few years later, and 
Sprague started the Richmond electric road? A mo- 
ment’s thought will, I think. make you all realize that 
the practical development of electrical engineering im- 
provements is almost impossible against the opposition 
of the gigantic corporations in that field, and that 
corporations having such a large portion of their capi- 
tal represented by patents will not wish to see the 
practical trial of a promising improvement which they 
do not control, and which may depreciate the value of 
the methods they control or claim to control. It is 
just this way that we are losing ground when com- 
pared with England and France. 

We undoubtedly have the best three-wire central 
station plants in the world, also the best alternating 
system converting from 1,000 to 50 volts. But what 
other kind of central stations have we to point to? 
Practically none. 

We have 500 volt continuous current electric rail- 
ways galore, and we operate such railways at dis- 
tances for which 2,000 volts should be used instead of 
500, and after investing more money in copper per car 
than the entire cost of the electrical equipment, we 
= lose twice as much energy as is commercial in the 
ine. 

Is there a large electric railway system in this 
country which as an electrical transmission of power 
is a credit to our profession? Not one. 

In France, and even more in England, one is forcibly 
impressed by the many kinds of central stations being 
tried. Many of them may seem almost sure to prove 
commercially unsuccessful, but who can say which 
one may not prove the “Sunbury” of an enormous 
electrieal engineering development ? 

No capital or patents can prevent the slow develop- 
ment of evolution, but I fear that under the existing 
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conditions we shall have to content ourselves with 
drawing pictures of what might be done, and watch 
the continued introdnetion of the three-wire system 
of 1883, the 1,000 to 50 volt alternating system of about 
1887 and the continuous current 500 volt railway sys- 
tem of 1887, while our engineering friends abroad keep 
trying not only their own ideas, but the ideas of many 
of us from this side, because they have the necessary 
encouragement and opportunity to do so while we 
have not. 

In England there is a multitude of medium size con- 
cerns, manufacturing electrical a prey and the 
competition is mainly on ideas, and not the cost of 
dynamos per kilowatt. It is surprising to find that 
generators and motors are much cheaper in the United 
States than in either England or France, notwith- 
standing their advantages over us as to cheaper raw 
materials and labor. 

I believe we are ahead of England and France in 
the designing of dvynamos and engines. Their work- 
manship leaves nothing to be desired, but giving con- 
sideration to amount o! material used, efficiency and 
design, I think we are in advance of them. 

One of the most surprising things to me was to see 
the almost universal use of engines which we would 
consider had practically no governor. That is, engines 
using slow-acting throttling governors instead of the 
triumphs of engineering skill which are so common in 
this country. Not since 1883 have I seen such poor 
governors as I found generally used abroad in the 
finest and most recent stations and upon engines which 
are almost perfection itself as regards manufacture. 


THE PARSONS STEAM TURBINE. | 


The Parsons steam turbine (illustrated in Suppie- 
MENT, No, 683) was one of the most interesting things 
I saw in England. These steam turbines are direct 
coupled to dynamos, and in sizes of 350 kilowatts, re- 
volve at 3,000 revolutions per minute, and of course 
run at higher speed in smaller sizes, The space occu- 
vied by a 350 kilowatt outfit is over all about 25 feet 
soe 5 feet wide and, including governor, about 7 feet 
high. These turbine plants when running at these 
high speeds are entirely free from vibration and are 
not even bolted down, but are supported by three 
yedestals, one near each end and one at the middle. 
There are some seven or eight bearings all in line, and 
a continuous stream of oil is forced through the bear- 
ings by a small pump driven by a worm on the main | 
shaft. 

Tests by Professors Ewing and Kennedy indicate 
that this tarbine when in perfect condition has an ef- 
ficiency of one kilowatt hour in electrical energy pro- 
duced by 28 pounds of feed water, the turbine being 
operated condensing. At Neweastle-on-Tyne I saw a 
central station of about 2,000 lights operated solely 
by these steam turbines, and which has been in opera- 
tion since 1890 and has been earning and declaring 
dividends ever since it started. An interesting fact 
as to this Newcastle station is that all the conductors 
are laid underground and consist of vuleanized rubber 
cables drawn into cast iron pipes which are gas and 
water tight, and through which chemically dried air 
is forced from the station by a blower. 


THE LAVAL STEAM TURBINE, 


Before leaving the subject of steam turbines, I will 
refer to the Laval steam turbine (illustrated in Sup- 
PLEMENT, 937) of which I saw a number in the works 
of the manufacturers, Breguet & Company, of Paris. 
The number of revolutions of the disk per minute 
varies from about 30,000 to 15,000, in sizes from 5 to 50 
horse power. The buckets are milled out of a solid 
disk of steel just inside the periphery, so as to leave a 
solid band on the circumference. The edges of the 
buckets are quite sharp. The disk.in a case of a 530 
horse power turbine is about ‘¢ inclthick. This disk 
is mounted on a small steel flexible shaft-at a_ point 
about one-third from one end. At the high speeds in 
question, a body tends to revolve. about an axis 
through the center of gravity, and since it is impracti- 
cable to make the center of gravity absolutely coinci- 
dent with a straight line joining the bearings, Mr. 
Laval has used a flexible shaft, so that the disk is free 
to assume such a position as to revolve practically 
around an axis through the center of gravity, and con- 
sequently the disk revolves with perfect smoothness 
and without any trouble at the bearings at these 
enormous speeds, 

The Laval people claim as high efficiency as that of 
any steam engine of the same horse power, and there 
seems no good reason to doubt their ability to secure 
such an efficiency, which they guarantee fully and 
specifically. 

A careful test made at Stockholm in 1898 showed 
an efficiency of 20 pounds of water per horse power | 
hour with steam at 113 pounds initial pressure and 
used condensing. The weight of this turbine is about 
30 pounds per horse power in a size of about 30 horse 
power. 

The simplicity of this steam engine, also its theory 
and practical design, in detail are most beautiful, and 
it seems likely to become an important factor in the 
electrical field. What is needed is a generator of elec- 
tricity directly driven by, or preferably constituting 
a part of, the revolving disk, and here is food for con- 
sidsabhs thought. 


CONSTRUCTION OF A HOUSE OF 
CONSTANT TEMPERATURE. 

THE construction of a house of constant tempera- 
ture sensibly indifferent to thermic variations is the 
dream of hygienists, and one that, like all dreams, it 
is difficult to realize. To this effect, some most in- 
genious combinations have been made. In principle, 
the mass of the walls of a habitation plays the part of 
an accumulator of heat or cold units. It stores up the 
cold or the heat just as the fly wheel of a steam engine 
stores up the excess of force subtracted from the effec- 
tive work. 

[tis in vain for any one to endeavor in winter to 
thoroughly heat a house that has been uninhabited | 
for sowe little time. The slight calorific radiation dis- 
tributed through its atmosphere will be neutralized by 
the intense and incessantly renewed frigorific radia- 
tion of the walls, and one may “ freeze,” in the hy- 
gienic sense of the term, in a highly heated atmo- 





sphere. It is upon the very mass of the house that it is 
necessary to act. 

To this effect, hygienists, who 
yractice, endeavor to heat or coo 
atitude) the walls themselves. 

Mr. Somasco, among others, recommends double 
brick walls in the intervals between which hot or cold 
air is made to circulate at will. Admiral Serre, too, 
has shown how one night wake an application of this 
principle in quite a practical manner. 

Dr. Vander Heyden, a Dutch physician living in 
Japan, has recently erected a specimen of a constant 
temperature dwelling at Yokohama, Externally, it 
consists of double plates of zlass set into iron frames. 
Its walls, which also are formed of transparent and 


ya8s from theory to 
(according to the 


The velocity of cirealation is so regulated that the 
water nakes exit from the house with a teu perat 
equal to or less than that which it had upon itg — 
trance. The rendering of transmission should be 
to 1, if the maneuvering of the feed cock is pees 
done. The only heat lost, or not utilized rather, in the 
wartming, is that necessary for the draught. 1 . 

Upon the whole, Mr. Caron has realized a large Jog 
temperature heating apparatus having a wide heat 
ing surface of 300 square meters. When this apparatus 
operates, the water enters at 3°5°, becomes |ieated t 
65° or 70° and makes its exit at 4°. Its builder pi 
owner asserts that he is warmed perfectly, and thig ig 


very likely the case. He claims, too, that in this curi- 
ous structure he has found the following ad 





V ‘ntages, 





Fia 1—METHOD OF CONSTRUCTION OF A TUBULAR HOUSE AT CHAMONIX. 


tight boxes, are filled with a chemical composition, 
probably a chloride, that allows the luminous rays to 
»ass and prevents the exit or entrance of calorific rays. 
t was extreme heat that Dr. Vander Heyden wished 
especially to combat. 

Mr. Caron, a.former student at the Central School, 
residing at Chamonix, has recently followed up more 
closely the question of a house of constant tempera- 
ture, from the standpoint of heating. His conception, 
which has the merit of being an accomplished fact, 
consists (Pig. 2) of a tubular framework with a circu- 
lation of water and forming a heat radiator of wide 
surface in winter, a radiator of cold in summer, and, 
at the same time, a water conduit. If it is desired to 
have warm water in cold weather, or cool water in 
warm, it is only necessary to turn a cock in this assem- 
blage of tubing, which recalls the safety apparatus 
designed to combat fire in the friezes of our theaters. 

The idea is-certainly original. We should, perhaps, 
have hesitated to speak of it had not Mr. Caron, pass- 
ing resolutely from theory to practice, erected his 
tubular habitation, as a defiance to severe winters, at 
the foot of the great mountains of Chamonix, over 
which extends a white sheet of eternal snow. 


| aside from those that consist in having cool air in sum- 
mer and warm in winter. In the first place, the rap- 
idity of construction is remarkable. Begun on the 7th 
of July, the tubular house was inhabitable on the 
15th of September following. 

In the second place, the mounting-of this hollow 
framework—a sort of iron skeleton—was done witb- 
out the help of any special workman, by reason of the 
flexibility of the pieces. Finally, the eae forms a 
| whole, which is proof against tempests, winds and sub- 
sidence, and is impale. It is a perfectly combined 
cage of remarkable elasticity. 
he principle of it might be recommended to coun- 
tries subject to earthquakes—for example, to unfor- 
tunate Sicily, whose volcanic shocks are incessantly 
renewing lugubriously historic disasters. 

The house, as a whole, has a volume of 5,000 cubic 
meters and weighs 120 tons, say about twenty-four 
kilogrammes to the cubic meter inclosed. We willing- 
ly believe that Mr. Caron will thus be able to avoid 
the danger of fire; we should rather dread a danger 
from some il]-timed partial inundation in this original 
construction. But our engineer gives this no thought. 
He would be content in such an unfortunate event to 





As shown in Fig. 1, which is reproduced from a pho- 


turn the cock, and he thinks it better to get a little 
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Fie. 2—TUBULAR HOUSE AT CHAMONIX. 


tograph, the structure consists of a framework of me- 
tallic tubes forming a double envelope. All the floors, 
ceilings and walls communicate with each other. The 
walls are of wood, and formed of boards nailed to 
joists that are connected with the tubes by iron collars. 

The water circulates freely throughout this inter- 
crossing of pipes, first in the interior system of the 
ceilings and floors, and then in the exterior wall. 

In summer, the water that cireulates under pressure 
is derived from mountain springs. It cools the in- 
terior walls, gradually becomes warm, and then . 
into the external partition, where it becomes still 
warmer, carrying off in its refrigeration the discom- 
moding calories. In winter, it first passes into the 
spirals of a heating apparatus, where it becomes hot, 
and then, following the route that we just mentioned, 
it abandons its calories outside and in, 





wetting than be burned out entirely. Such an opitr 
ion is defensible. 

Whatever be the destiny (a long one, let us hope) of 
the tubular house of Chamonix, its designer will have 
had the rare merit, as an engineer and hygienist, of 
having conceived a new idea, of having thoroughly 
worked it out and of having resolutely put it in execu 
tion.—La Nature. 








AN international telephone system to cover all 
Europe with its network is one of the latest move 
ments to bring the nations into more intimate o 
more peaceful relations with each other, The cities 
Amsterdam, Rotterdam, Brussels and Antwerp are 
already connected by telephone, and the extension 
of the lines is a question of only a little time. 
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A SOFA BOOK CASE. 


Ixarecent :uinber of the admirable “* Moderne Innen- 
Decoration” we find the accompanying design for a 
combined b ok case and sofa. It will be noticed it 
stands free : the back is arranged as a book case. It is 
rather nove! as an article of furniture, and presents a 
very ornall: ntal and attractive appearance. 


———— 





ROBER? BONNER ON HORSESHOEING. 


Many yeors ago it beeame known that probably the 
most indu-' rious and ardent student of the horse’s 
was the gentleman who had been in the habit of 
patting most money into horseflesh, Mr. Robert Bon- 
ner. Frou being a student Mr. Bonner became sub- 
stantially « practical instructor, the shoeing of his im- 
mense stalie of trotting fliers coming gradually under 
his own personal supervision, with numerous striking- 
ly success! «1! results. To his personal friends Mr. Bon- 
ner never ad any hesitation about telling freely all 
the knowl-dge he had acquired in the art, but noth- 
ing of this could reach the public until, at a recent 
dinner of the New York Farmers, Mr. Bonner was in- 
yited to discuss the subject of horseshoeing, the topic 
of the evening, and read the following paper : 
Dr. Johnson is credited by Boswell with saying: 
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noble superstructure raised on a bad foundation must 
fall. The horse with bad feet must necessarily stum- 
ble or come down and be useless or dangerous to his 
rider. . The horse that has a long hoof with 
low heels is searce fit for anything but.the plow. .. . 
A round hoof with open heels is the best.” 

Next to the insidious and destructive effects of bad 
shoeing he attributes the troubles of the feet to allow- 
ing the horse to stand a long time without having the 
feet pared, which neglect produces not merely contrac- 
tion, but undue length of toe, and, I may add, nearly 
all other diseases of the feet and limbs. 

In 1759, sevem years after Bridges’ work appeared, 
Dr. William Osmer published ‘A Treatise on the Dis- 
eases and Lameness of Horses,” and I am free to say 
that it contains more valuable information on this sub- 
ject than I have found in any other work, either anci- 
ent or modern, until Mr. Roberge’s book on ‘‘ The Foot 





iron on the inside of the shoe may be made thicker 
than on the outside ia order to level the foot.” Then 
he goes on: 

‘*Some men talk of horses being chest-foundered 
and shaken in the shoulders when the disorder is in 
the feet alone, wherefore know all men by these pres- 
ents that whosoever talks of horses being chest-foun- 
dered and shaken in the shoulders is an ignorant pre- 
tender to the knowlege of this animal, and is himself 
shaken in the head.” He adds, and I will close my ex- 
tracts from his most instructive work with this quota- 
tion: 

*“Who now does not see the horrid barbarities of 
roweling, blistering, nay, even boring the shoulders 
with a red-hot iron (under pretense of curing lame- 
ness), committed on this most noble animal by the 
obstinacy, pride or folly of mankind ?” 

Before the first veterinary college was established in 


of the Horse” recently appeared. Dr. Osmer in his 
introductory remarks says : 
“In order to extricate the science of farriery from 


undertaken the cure of horses in their various com- 
plaints and of having them shod in the most proper 








manner.” He adds: ** When the earth was in a state 
of nature and turnpike roads as yet were not, the horse 
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DESIGN FOR A COMBINED BOOK CASE AND SOFA. 


“Knowledge is of two kinds. We know a thing our 
selves, or we know where we can find information 
upon it.” 

On the subject of *‘ Horseshoeing,.” which you have 
chosen for discussion this evening, I may be permitted 
to say that, even if I did not know anything about 
it myself, 1 do know where we can find information 
upon it, for I have for many years been a diligent stu- 

t of the literature relating to it. It has been a 
fascinating theme with me. 

In 1752—forty years before there was a veterina 
college in the English-s aking world—Jeremia 

a well-educated Englishman, who was, in 
the language of those days, styled a farrier and anato- 
Tha wrote a book entitled, ‘‘ No Foot, No Horse.” 
hi at was a very suggestive and instructive title. In 
on prefatory remarks, he states that it was by faith- 
ully following the knife, while dissecting the foot and 

ing into its nature with his own eyes, that he was 
*nabled to make discoveries that he had never seen 
weerred to in the works of authors who preceded him. 
Time will not permit me to give the details of his dis- 
coveries. One or two brief extracts, however, from his 
Work may interest you. He says: 

The feet of a horse, like the foundation of a build- 
are the support of the whole body, and the most 





the hands of the ignorant and illiterate, the author 
and his brother, who were bred regular surgeons, have | 


England, besides the treatises of Bridges and Osmer, 
there were works published by Dr. Bracken, Capt. 
| Burden, William Gibson, Solleysell, Markharm and 
| James Clark, farrier to his Majesty for Scotland. But 
I shall not weary you with extracts from them. Since 
the college was started we have had works of more or 
|less value on the foot from St. Bel, its first professor, 
|from Coleman, who succeeded him, jand from Brae 

| Clark, Freeman, White, Youatt, Goodwin, Percival, 
Fleming, Col. Fitzwygram, of the King’s Hussars, 
James Turner, and others too numerous to mention. 
Of these I consider Fitzwygram’s ‘‘ Notes on Shoeing’” 
and Turner’s treatise on *‘ Navicular Joint Lameness” 
the most valuable. 

Col. Fitzwygram devotes considerable space to the 
elementary principles of shoeing, but the leading fea- 
ture of his book is the part in which he advocates 
turning up the toe of the shoe out of the line of wear, 
giving it the appearance of a shoe that is nearly worn 
out at the toe, which allows the foot to glide or pass 
gracefully over the toe as it leaves the ground, his 
shoe, I believe, will work well on nine horses out of 
ten, but especially on those with strong cup feet and 
contracted heels. He sums up the evils of the ordi- 
nary straight shoe as follows: A tendency to produce 
contracted heels and shriveling up of the frog, from 
the absence of wear at the back part of the foot; 
stumbling and loss of speed from the resistance of the 
toe against the ground and undue strain on the flexor 
tendons, whose office it is to flex and raise the leg. 

Turner was a member of the Royal Veterinary Col- 
lege and a veterinary surgeon in the British army. He 
was the first man to use the phrase “navicular dis- 
ease,” to which reference is so often made at the pres- 
ent time. He directed attention to it in a communi- 
cation that he sent to the Veterinary College in 1816 
regarding the discovery of the precise seat of chronic 
lameness in the foot of the horse, and also in a paper 
that he subsequently read before the London Veterin- 
ary Medical Society. He introduced what was known 
as the unilateral or one-sided system of nailing the 
|shoe, after paring down to the quick those commis- 
| sures or channels between the bars and the frog which 
|are so morbidly deep in contracted feet. He was re- 
|cognized as the great authority in his day on the 
|nature, origin and symptoms of navicular joint lame- 
|ness. His book can be read with profit by every stu- 

dent of the foot. It has been of great benefit to me; 
| but Turner did not know it all. In fact, l have yet 
| to hear of any man who does knowit all. The subject 
is too vast and intricate for that. 1 certainly do not 
|claim to have mastered it all, although I think from 
| what I have learned from others and from my own 
| experience and observation, I have made some prog- 
| ress in that direction. 
It has been said that modest men are reluctant to 
| speak of their own work ; but as I was asked by your 
| worthy president to say something this evening of 
| what I know about horseshoeing, 1 do not see how I 
|can well avoid, in complying with his request, refer- 
ring to some famous horses that I have relieved of 
| their lameness, 

| In August, 1884, I bought Maud 8. from Mr. Vander- 
bilt. When she was delivered in my stable, she was 
lame in her off hind foot. Before paid for her I 
knew she was lame; and Bair, her trainer, said no 
veterinary surgeon could stop that lameness if she got 
fast work; but Bair trained her that year, after she 
was shod under my direction, and she reduced her rec- 
ord to 2:0944 without showing a particle of lameness. 
The following year he again trained her, and she still 
further reduced her record to 2:08%4—the fastest time 
that has ever been made to a high-wheel sulky on a 
regulation track; and still that foot kept perfectly 
sound. You will probably want to know how she was 
|relieved of her lameness. I will tell you. It is very 
;simple. I hold in my hands two bones—the coffin and 
| the lower pastern. You will notice that the lower 
= bone rests upon the coffin bone. Now, if the 
100f is left higher on one side than onthe other, it 
necessarily interferes with the articulation of the joint. 
Maud 8.’s hoof was higher on the inside than on the 
outside, which unbalanced or partly displaced the 
— All that I did was to lower the inside of the 
100f, which allowed the pastern bone to rest in its 











needed not the assistance of the artist ; but in process | socket, when perfect articulation was restored, 


of time matters were changed; and I am now thor- 


oughly convinced, from observation and experience, | ford, I went to California to see her. 


A few weeks after I bought Sunol from Gov. Stan- 
1 visited Palo 


that nineteen lame horses of every twenty in this king- | Alto twice, and on both occasions saw the mare speed- 


dom are lame of the artist, which is owing to the form | ed, apparently all right. ; 
| Francisco for home, a gentleman asked me if I knew 


of the shoe and maltreatment of the foot. Every kind 
of foot should be kept as short at the toe as possible, 
without affecting the quick, for by a long toe the foot 
becomes thin and wea 
tendons of the leg are strained ; the shortness of the, 
toe helps also to widen narrow heels. Whoever will | 


the heels low and the flexor} 


As I was about leaving San 


that Sunol was lame. told him that 1 was not aware 
of it. He then informed me that he had seen her 
work on five or six occasions, and that she came 
out lame every time, but warmed out of it. Know- 
ing as much as I flattered myself I knew about 


be at the trouble of examining the feet of such horses|a horse’s foot, 1 concluded not to leave California 
as are accustomed to cut themselves will at all times | without visiting Palo Alto again with a view of ascer- 
and in all horses find the cause to be the same, name-| taining from Charles Marvin, her trainer, if. there 
ly, to turning out their toes. From hence also the| was any truth in what I had heard. Like the honest 
necessity of boots and bolsters and bandages round | man that he is, Mr. Marvin very frankly told me that, 
the fetlocks of half the horses that are trained at New- | to use his own words, she had nodded all along ; but 
market. The true cause of it is the inside of the hoof | he added, ‘*When you first came out here, you called 
is lower than the outside, and the horse becomes! wy attention to her near forward foot being too high 
crooked from the fetlock joint downward. And to|at the inside heel. I lowered it the next day, imitat- 


prove this doctrine, as soon as you perceive the toe Yesterday morning she 
searcely showed anything, and tbis morning not a 
bit.” A few weeks afterward he wrote to me, saying: 
*Sanol does not nod any more,” and concluded bis 


turning out, pare down the outside of the foot as much 
as you can; repeat it as often as the foot will al- 
low, and let the inside alone; so will the horse grow 


ing you as nearly as I could. 


straight on his legs and feet. If the crust cannot be| letter in this quaint and pithy way: “I wish I could 
lowered enough on the outside, the substance of the! be where I could consult you often about the horse’s 
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foot. The little I caught from you while here only | manner, and the pages of Kossowitsch’s memoir which 


makes me hungry to learn more.” 

A Western writer, whom Providence, for some in- 
serutable reason, if I may use one of Horace Greeley’s 
phrases, permits to edit a paper, started a report a short 
time ago that Mr. Marvin and I did not agree about 
the shoeing of Sunol. Nothing could be further from 
the truth, as all his letters to me indicate. They are 
of a similar tenor to the one I have quoted. In fact, 
he told a reporter of the New York ‘l'ribune that Palo 
Alto, who has the fastest record of any stallion to the 
high-wheel sulky, never could have made that record, 
if it had not been for points he got from me about 
shoeing one of his feet when he was lame. 

I could go on and give some interesting particulars 
about the shoeing of horses belonging to myself, as 
well as of those belonging to some of my friends that 
have been relieved of their ailments by properly bal- 
anciug their feet. But Ido not wish to detain you 
with further details in that line. 

| haveoften been asked, Why is it that trainers and 
blacksmiths know so little about shoeing? I answer 
that question in this way: Because they know noth- 
ing, generally speaking, of the anatomy of the foot, 
and have no disposition to give the requisite time to 
acquiring a knowledge of it. Besides, they are too old 
to learn. It is to the rising generation that we wust 
look for improvement in this line. In my experience 
I have found that, while old trainers and blacksmiths 
may appreciate two or three new points about the 
horse's foot, you will make them, with a few excep- 
tions, angry with you and disgusted with themselves 
by giving them too many valuable points—points 
which they can neither comprehend nor “digest.” 
The result of this will be that they will not only feel 
like abandoning the study of the whole subject as 
being too intricate and complicated, but will become 
secretly angry with you for demonstrating to them 
how very ignorant they are on everything about the 
foot. Besides, they do not want the owners of horses 
to know that they are so ignorant. They feel, to quote 
a phrase from Scripture, that their craft is in danger 
of being set at naught. Such 


*Men must be taught as if you taught them not, 
And things unknown proposed as things forgot.” 


What makes the subject of horseshoeing so difficult 
to master is that there are almost as many varieties 
of feet as there are of the human countenance. It does 
not follow that a shoe that may suit one horse of a 
team will suit his mate. When Maud 8., for instance, 
made the fastest mile that was ever made on a regu- 
lation track to a high-wheel sulky, she carried nine- 
teen ounces on each forward foot, while Sunol carried 
only eight ounces when she made the fastest mile that 
was ever made to such a sulky on a kite-shaped track. 
One great thing to be remembered, however, is that 
the shape of the hoof must be made, as far as posgi- 
ble, to correspond with that of a well-formed coffin 
bone, and that the shoes must not be allowed to re- 
main on the foot longer than three or, at the outside, 
four weeks. Gen. Grant understood this very well. 
I took him over to the Fashion track one day to see 
Dexter trot. As soon as he looked at the horse he re- 
marked that his feet were perfectly level, which they 
were. The general was in many respects an accom- 
plished horseman; but when a boy he was a poor 
hand at trading horses, as the following anecdote will 
illustrate: His father once informed me that he sent 
Ulysses to trade horses with a neighbor. His instrue- 
tions to him were: ** You first offer him $25 to boot; 
if he will not take that, then offer him fifty.” Ulysses 
went over to the neighbor’s house, and, after intro 
ducing the subject, said : ** Father told me to offer you 
$25 to boot, and if you would not take that, to offer 
you $50."—N. Y. Sun. 





From NATURE 
NITROGEN FIXATION IN ALG. 


In Nature of March 29, 1894, Professor Marshall 
Ward gave a clear and excellent resume of certain as- 
pects of the question of nitrogen fixation in plants. 
Since the publication of that article, fresh and most 
important additions have been made to the subject. 

Last May, P. Kossowitsch published an account of his 
experiments on alge in respect to their nitrogen fixing 
powers (Bot. Zeitung, May 16, 1894), and a short account 
of this contribution should form an appropriate sup- 
plement to Professor Ward’s paper. 

In 1888, Professor Frank, of Berlin, had stated his 
opinion that alge possessed the power of free nitrogen 
fixation. 

In 1892, Messrs. Schloesing and Laurent published an 
account of their classical researches dealing with many 





plants, among which alge also found a place. Their 
experiments with these forms range in two series. In 


the first they found that if they kept soil, covered with 
algw and containing bacteria of certain kinds, under 
observation for soine time, an increase in nitrogen was 
perceptible. On the other hand, if they prevented the 
formation of alge, although the same bacteria re- 
mained, there was no noticeable addition to the nitro- 
genof the system. In the second set of experiments, 
in which different alge were employed, no nitrogen 
fixation could be pereeived. It was evident from this 
that either particular kinds of alge only have “fix- 
ing” powers or that suitable bacteria were not simul- 
taneously present in the second case, and that alge 
ean only fix with the additional aid of these micro- 
organisms. 

In the following year, Koch and Kossowitsch devoted 
their attention to the subject, and went over much the 
same ground as Laurent and Schloesing, confirming 
their results, and adding new facts,|the value of which, 
however, Was somewhat enhanced by the algai cultures 
never consisting of any single species alone, but of 
several intermingled. Accordingly when, in 1894, Kos- 
sowitsch set himself the task of determining whether 
alge in themselves possess the power of assimilating 


free atmospheric nitrogen or not, the first obstacle he | carbohydrate material, part of which goes to their own 


had to overcome was the difficulty of finding a method 


by which he could obtain a single algal species in ab- | 
This was ultimately effected by grow-| biosis in which each supplies the wants of the other. 
ing the algw on gelatinous silicic acid permeated with | There are many facts, partly the result of his own ob 
a nutritive solution, and subsequently on sterilized | servations, partly the result of those of others, which 


solute purity. 


sand also containing food solution. The steps by which 
the isolation was effected were slow and beset with 
difficulties, which sprang up in the most unexpected 





lthat the matter be detailed here. 
| the algw in a state of purity, the next step was to trans- 
| fer them to the apparatus in which their nitrogen fix- 


| tococeus (or an extremely similar form). 


scribed. 
supposition of Berthelot and Winowgradsky, who con- 
sidered the presence of certain organic substances to| ical” nitrogen, (b) “‘ normal” nitrogen, as 


arranged his experiments in five pairs, both members 
of each couple having identical conditions, except that 


of the two cultures of cystococcus and soil bacteria. 


shown 
dowed with “ fixing ” powers the algw were destroyed, 


| deal with this subject possess a separate-and great in- 


terest of their own ; space, however, will not permit 
Having obtained 


ing powers were to be tested. 

This consisted of a central air-tight vessel connected 
with a series of U-tubes, which were blown into bulbs 
at certain intervals, These bulbs contained strong 
sulphuric acid. The whole apparatus was sterilized, 
and the alge under consideration sown upon a steril- 
ized nutritive substratum in the central vessel. Air 
freed from all traces of nitrogen compounds was blown 


| into the vessel through the U-tubes, the sulphuric acid 


in which killed any organisms which might be con- 
tained in this air. 

The alga which was first experimented on was cys- 
Every precau- 
tion was taken in introducing this into the apparatus. 

Using a nutritive solution perfectly free from all 
nitrates, it was seen that the alge refused to show any 
signs of growth ; it was clear, therefore, that at least 
to start development a trace of nitrate must be added 
to the sand. The addition of other nitrogen com- 
pounds was found to be useless, and accordingly a 
small and accurately measured quantity of a nitrate 


was wixed with the food solution in the central - vessel. | 
The whole apparatus thus fixed up was placed in the} 
first rapid increase | 
in the alge was noticeable, but after the lapse of about, 


light, and left for some weeks. At 
three weeks things evidently came to a standstill. 

The addition of more nitrate-free nutritive solution 
gave no result ; but if only the merest trace of a nitrate 
were added, there was an immediate resumption of 
activity. 

These facts in themselves are very good proof of the 
inability of cystococcus to fix atmospheric nitrogen; but 


to ake matters doubly sure, a careful chemical analy- 


sis was made. This showed that there was no increase 
in nitrogen during all the weeks the alge had Leen 
flourishing, and that accordingly no iota of the stream 
of free nitrogen which had been constantly passing 
through the apparatus had been “fixed.” 


experiment showed itself incapable of utilizing atmo- 
spheric nitrogen. 

Kossowitsch now turned to fresh experiments, choos- 
ing algal cultures, of sometimes one, sometimes several | 


species taken together ; to all of these he added simul- | 
The apparatus | 


taneously soil bacteria of mixed sorts. 
employed was very nearly the same as that above de- | 
In these experiments he desired to test — 


be favorable to the fixation of nitrogen ; he accordingly | 





in the one a small quantity of sugar (dextrose) was ad-| 


One set was arranged | 
with eystococeus and soil bacteria, and the results ob- 


Where sugar had been previously added, however, | 
there were three times as much nitrogen after the ex- | 
periment as before. Ina second pair of cultures the 
alga stichoeoecus and certain bacteria were used, but 
here in no case, either with or without sugar, was | 
there any increase in nitrogen. This shows that sticho- 
coecus has in itself no power of nitrogen fixation. 

Another couple contained a mixture of several alga, 
nostoc, cylindrospermumn, ete., aud certain soil bacte- 
ria. In this instance a very large fixation of nitrogen 
took place, both where sugar was present and where 
not; in fact, in the former case the nitrogen was in- 
creased more than ninefold. 

All these observations sked much light upon the 
question of the relations existing between alga, micro- 
organisms, and atmospheric nitrogen. They show: | 

(1) That at least two algee—cystococcus and sticho-| 
coccus—possess no “ fixing ” powers in themselves. 

(2) That many alge, taken together with certain m1- 
cro-organisms of the soil, do possess the power of as- 
similating atmospheric nitrogen. 

(3) That this power is much increased by the addi- 


. a 
of carbon dioxide gas be provided, this is ws rkedq by 
decided rise in nitrogen fixing powers. oth thidge 
conditions are such as are known to influe:ve CARI. 
hydrate assimilation in chlorophyl-containiiiy opggy. 
isms; but all oy ag woe is antagonistic to the View 
that light should beneficial to the vital : ctivity of 
the bacteria, and there are only one or two e\ceptional 


instances (Nitromonas, ete.) in which carbo: dioxide 
can be directly assimilated by these micro-: vanisms, 
Moreover, in the cases where the bacteria ar brought 


into immediate contact with the alga, as in those s 
cies of alge which are enveloped in a gelatinvus cover. 
ing wherein the micro-organisms become ce) bedded 
nitrogen fixation appears to be greatly aide, and the 
addition of sugar to the culture has no such marked 
effect as in the instances where non-gelatiious alge 
are employed. The explanation of this seems to be 
that the bacteria embedded in the gelatinous sheath 
are amply provided with carbohydrate food without 
the addition of sugar, which, therefore, comes more or 
less as a superfluity. 

All this seems to justify Kossowitsch’s view of the 
part played by the alge in the fixation of nitrogen ; jt 
appears to show that they have an indirect, but 
none the less important, influence upon the process, 

This is roughly the extent of Kossowitsch’s artiele- 
it has been impossible to give here its details, the bare 





So far, | 
then, the first alga which had been put to the test of | 





tion of such organic substances as sugar, 

It should be noticed that among the ten cultures 
used in the second set of experiments, only two con- 
tained definitely isolated algal species, viz., the cases 


It was just in this instance, moreover, that it had 
been shown that the alga itself had no capacity for fix- 
ing atmospheric nitrogen. Accordingly, there could 
be little doubt that it was through the agency of the 
micro-organisms that the “fixation” bad taken place 
in these latter cultures. 

The experiments of Laurent and Schloesing had 
that if in a culture of alge and bacteria en- 


the bacteria lost partly, if not entirely, this capacity, 
which the mixture had possessed. This pointed clearly 
to the fact that there was some close relationship exist- 
ing between the alge and micro-organisms. 

There are many facts which seem to indicate the na- 
ture of this relationship. 

Berthelot found that the nitrification of the soil only 
took place as long as organic compounds were present ; 
if these were exhausted, the nitrifying process ceased. 
Gautier and Drouin also showed the importance which 
organic compounds have with respect to nitrification. 
Kossowitsch’s own experiments, in which the advant- 
age of adding sugar to the culture was shown, also| 
point in the same direction. 

From such observations as these, Kossowitsch con- 
cludes that the relationship which the algw bear to the 
micro-organisms is one connected with the organic 
food supply of these latter; he thinks that the alga, 
furnished with nitrogen by the bacteria, assimilate 


maintenance, but part also to that of the micro-organ- 
isms, It is, therefore, in his belief, an instance of sym- 


uphold this view. If the mixed cultare be placed in 
the light, there is a far more noticeable nitrogen in- 
crease than when in darkness, Again, if a rich supply 











outlines of his researches could alone be mentioned, 
but it is hoped that sufficient has been said to show 
the importance of his work, perhaps even to indicate 
the interest which every page of his memoir possesses, 
dealing as it does with one of the most fascinating 
branches of vegetable physiology. RUDOLF BEER, 


SOME REMARKS ON “ARGON.” 
By BoHUSLAV BRAUNER, Ph.D. 


I HAVE read with great interest the contents of your 
‘‘Argon” number of the Chemical News (vol. Ixxi., p, 
51), which has just reached me, and which contains the 
results of the classical researches of Lord Rayleigh and 
Professors Ramsay, Crookes, and Olszewski on that 
new gaseous constituent of our atmosphere. 

When about two years ago I read for the first time 
the result of the work of Lord Rayleigh, who found 
that ‘**chemical” nitrogen has a smaller density than 
*‘atmospherie” nitrogen, it struck me that this inter- 
esting fact wight beexplained by assuming that either 
“chemical” nitrogen consisted to a small extent of 
molecules dissociated into atoms, or that “ atmo- 
spheric ” nitrogen consisted partly of larger groups 
of atoms, i.e., contained a polymeric form of nitrogen, 

If we compare the ‘‘ volume weights ” of (a) * chem- 
-aleulated 
from its atomic weight, and (c) ‘‘ atmospheric” nitro- 
gen, we have— 

a:b:e= 13°995: 14°045 : 14067, 


ded to the nutritive solution, while in the other no| and it is seen that both hypotheses may be true at the 
organic compound was present. 


same time. 
We must consider that “chemical” nitrogen has 


tained showel that in the absence of organic materials | been only a short time ago liberated all in freeatoms, 
a small but vet noticeable increase in the nitrogen of| and these nearly completely united to molecules, so 
the system had taken place (from 2°6 mg. to 3°1 mg.)/ that it contains for 996°5 molecules N, seven atoms N, 


as calculated from the above numbers. 

On the other hand, “ atmospheric ” nitrogen is as old 
as creation, and in this long time not only the origin- 
ally free atoms might have completely united to the 
molecules, but by some unknown reason larger atomic 
complexes might have been formed. 

I was therefore surprised to find that in the paper 
read and in the following discussions the hypothesis, 
brought out originally by Dewar, i. e., that * argon” 
is a kind of *‘ nitrogen ozone,” a larger group of nitro- 
genfatoms, N;, was neither mentioned nor discussed, 
for it is striking that the density of such a gas would 
be exactly d = 21, whereas the highest value found by 
Rayleigh and Ramsay is d = 203. There isa very 
powerful argument which speaks against the assump- 
tion that the gas is Ns, i. e., the ratio of the specific 
heats at constant pressure to that at constant volume. 
I do not know whether this argument is so absolutely 
decisive as to make thoroughly useless any research in 
the direction whether the gas may still not be Ns. 

Mendeleeff has shown that elements possessing & 
large atomic volume (in the solid state) combine easily 
with others, and explains this fact by assuming a com- 
paratively large distance between the single atoms 1D 
the molecule (e. g., Cs, vol. = 70), whereas elements 
which do not combine easily have a small atomic 
volume, i. e,, the atoms are very near each other (e. &., 
the platinum metals, vol. = 83 — 9°2). y 

Though “argon” isa gas, a similar assumption of 
atoms lying very close to each other iu the molecule 
would explain its'great inertia, and such a close complex 
of three nitrogen atoms, weighing only 42, and showing 
no internal work, might be assumed to behave phys 
ically like a single atom. 

The discoverers bave tried several ways to induce 
chemical combination of argon, but as the gas seems to 
have been formed under conditions where other 
bodies decompose, it is very improbable that it will 
combine with other bodies under such conditions, aud 
in fact it resists high temperatures and takes no part 
in reactions which are very energetic. P 

We have another source of powerful energy. V!2, 
micro-organisms. We know wmicro-organisus which 
produce hydrogen arsenide from arsenic oxides ; other 
micro-organisms convert ammonia into nitric acid, and 
some chemists think that they assimilate free nitrogen 
from the atmosphere; and last, not least, we know 
micro-organisms which reduce sodium carbonate to 
carbon monoxide. Is it not possible that such a source 
might have some action upon “ argon” ? . 

The most powerful source of chemical energy which 
is of a similar fermentative nature is nascent hydrogen 
liberated on contact of metallic palladium, or better 
rhodium, with formie acid. This thought was sug 
gested to me by my friend Professor Rayman, who 
has been working in similar directions. If argon COD 
sist of polymeric nitrogen, it is probable that upo? 
dropping formic acid upon rhodium in an atmosphere 
of argon, substances of the nature of hydrogen mg) t 
ve formed. 

As an orthodox Mendeleeffian, 
in assuming the existence of a new elementary £46 
having the atomie weight 20 or 40 or 80, its — 
point being —187’. This low boiling point would be 


I find great diffieulty 
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= gy comparing, however, the boiling points 

of O» and ©. vith that of N, and A, we find— 

Ge... 182°7° Os —106° (d = 96°7°) 
reas— 

- N, im'4° Aw. —187° (d= 74°) 
The differonce between the boiling point of oxygen 
dozone is 767, whereas that between nitrogen and 

= yn isoniy 74 (i e., only the tenth of the former, 

oy oa in (iscase we have not the expected analogy).* 

* again. t}. density of argon in the liquid state is 

about 1°5 ‘he atomic volaume— 


~' 


40 
-- = 183 — =26°6, 





15 15 
and it is 1) ‘cresting to see that both these numbers find | 


their pla: / ; é 
of atomic volames (ascending parts), i. e, the atomic | 
volumes a ree well with the values expected for ele- | 
ments having the atomic weights either 20 or 40, and | 
lying either between F = 19 and Na = Wor between 
C] = 85°5 and K = 391. 7 
On reading very carefully the account of the dis- 
covery and the properties of argon, one is struck by its 
vreat relation with nitrogen, and in fact, the only ob- 
servation Which speaks against the assumption of an 
allotropic form of that element is of a purely physical 
character. We must not forget that it is contained in 
air to the amount of about one per cent., and that it 
therefore most probably plays an important role in 
natare aod in life. We breathe 1 c¢. ¢. of argon for 
every 21 c. c. of oxygen, and I think that such a quan- 
tity of any other substance but allotropie nitrogen 
would be hardly indifferent to our life. 
Bohemian University, Prague, February 6, 1895. 
—Chem. News. 





NEW LIGHT ON COD LIVER OIL. 


OHEMICAL research is not always a blessing to man- | 
kind, for, while it adds new knowledge to the universal | 
sturehouse, it but rarely assists in clearing the house of | 
accumulated rubbish. It would be good for mankind 
if chemistry, like law, were codified periodically. 
codification inust be thorough. It is in that spirit that | 
Dr. F. Peckel Moller has attacked the chemistry of 
eod liver oil in his admirable book just published, and | 
one almost feels, after reading his work, that cod liver | 
oil is a new remedy instead of one of the most popular 
wedicines 

Our knowledge of the chemistry of the oil goes back | 
to 1822, and since that time chemists have attacked it | 
and have isolated things as numerous and as strange | 
as those which have been extracted from ergot. If we! 
are to believe all that has been recorded, there is in | 
eod liver oil at least one distinct substance or principle | 
for every week of the year, including fifteen organic | 
and inorganie acids, eight elements apart therefrom, 
“ins” and “ines” galore, resins, oils, and what not; | 
and all but three of these are in 2 per cent. of the oil. 
It is this apparently complex material with which Dr. 
Moller has dealt, with the happiest results. In doing 
this he has treated his subject with liberality, giving 
his readers glimpses of the Land of the Midnight Sun, 
sketches of the inhabitants thereof, their hardy, inde- 
pendent nature, and their peaceful warfare with the 
denizens of the deep—a not unfitting introduction to | 
the history of cod liver oil. It is when that history is 
followed that the heterogeneous rubbish heap is sepa- 
rated into its elements with great clearness. ft we put 
the matter in a paragraph or two, it is because Dr. 
Moller’s admirable arrangement of facts assists us. and | 
it is quite time that cod liver oil fallacies should be 
swept away. 

When Wurzer studied the subject chemically in 1822 
the oil which he worked upon was prepared from | 
rotten livers. The manufacturers of that ee thought 
the proper way of making the oil was to allow the 
livers to putrefy. In that way they got an oil highly 
medicinal according to orthodox notions then prevail- 
ing about medicines; it looked abominable, tasted 
badly, and stank. Of course the oil contained liver 
decomposition products, such as ptomaines, evil-smell- | 
ing and strong-tasting fatty acids, each of which was | 
hot separated in a day ; but by 1853, when Peter Moller | 
outraged tradition by using the livers fresh, and steam | 
to render them, perhaps half of the principles now | 
standing on record had been isolated. The vew oil, as | 
it was then, contained none of the things that reputa- | 
ble chemists had discovered, and that necessarily ap- 
plies to all pale medicinal cod liver oil now used. ii 
contains none of the “active principles” which ehem- 
ists have isolated, such as gaduin, morrhuine, asseline, 
or any other alkaloidal body, and all statements to 
that effect in textbooks may be scratched out as incor- 
rect. We part with cod liver oil alkaloids with a shade 
of regret, for we have both seen and swallowed them ; | 
but since Dr. Moiler tells us with convincing candor | 
that these are essence of rotten livers, we cannot in| 
(lecency retain them. Dr. Moller would also reject all! 
Preparations of cod liver oil whatsoever, and the} 
ee which he advances for this are purely chemi- 
cal, 

The facts upon which his opinion is based have been | 
tlivited in the course of an investigation pursued since | 
1880 by Mr. P. M. Heyerdahl, who, we understand, is 
one of the author’s research chemists, and they cover | 
those characteristics of the oil which are of greatest | 
jiterest to pharmacists. Mr. Heyerdahl'’s research | 
shows that this oil does not contain olein and the| 


usual aliphatic constituents of fixed oils, but that its : 


fatty acids are quite peculiar. There are two glycer- | 
ides which have not been found elsewhere, viz., thera- | 
pin, a compound of therapic acid and glyceryl, and | 
gretsin, a compound of jecoleic acid and glyceryl. | 

he former acid was discovered during an attempt to} 
fix the percentage of free fatty acids in cod liver oil. 
Mr. Heyerdahl found that he could never get constant 
results, even with the same sample, and ultimately he 
ascertained that the free acids are oxidation products, 
and hot the result of therapin splitting up into thera- 
Pic acid and glyceryl, as is the usual plaa when dils be- 





* This wantof analogy is not surprising on considering that the consti- 

pow al N, would very much differ from that of Og, the latter being an 

Tmic very active substance. That the group Ns is really differently 

bet tuted from O, is seen in the cage of azoimide, N,H, whereas we do |} 
khow any 0,H, 





glycerides, has hitherto been mistaken for olein, but’ 
they are very different in character. Therapin, | 
CscH Oc, has not been isolated in the pure state, be- 
cause it decomposes with extreme ease. Therapic acid, 
CiyHaeOs, has been isolated as a brothine courpound ; it 
belongs to the margaric acid family, and is remarkable 
as being a four-bonded compound—the only tetra. 
ethylene aliphatic acid known to science. Dr. Moller 
considers that its composition is represented by the 
following formala: 


CHy.7CHy.CyHy.7CHy.C,Hy.7Cily.CgHy.7CHy.CyHy 7CHy.COgH. 


It will be seen that the compound does not contain a 
hydroxy! group, and this fact bears upon the most in- 
teresting portion of the research, for Mr. Heyerdalhl 
foand that while cod liver-oil prepared by the steam 
process contains a small percentage of hydroxy acids, 





on the well-known Lothar Meyer's curve | the oil isolated from the livers without exposure to the | melted titanium, forming a definite carbide. 


air contains none. In short, therapic acid undergoes | 
oxidation with extreme qi yee as it oxidizes the acid 
value increases, and it is the hydroxy acids which are | 
the cause of eructation when cod liver oil is taken. It| 
has also been ascertained that eructation varies with | 
the amount of hydroxy acids present. The very best | 
steam refined cod liver oil having an acetyl value of 2| 
(corresponding to 0°15 per cent. of hydroxy acids) | 
caused marked eructation. This is noteworthy, for | 
olive oils which were used for salad dressings, and were 
all that could be desired, showed acetyl values of 10°6 
to 16°4, so that the hydroxy acids of cod liver oil are 
quite peculiar. There is about 20 per cent. of therapin | 
in cod liver oil. It attaches itself as readily to iodine, | 
bromine, and some other elements, as to oxygen. | 
Jecolein is present in the same amount. Its acid, | 
jecoleic pod CH;.15CH,. C,H».15CH,».CO.H, is, like | 


|therapie acid, unsaturated, but has only one double} 
| bond (represented in the ethylene group). 


It belongs | 
to the oleic acid series, and is probably isomeric with | 
doeglie acid, but is more unstable than other members 
of the series. Mr. Heyerdahl also found 4 per cent. of | 
palmitic acid. and other glycerides which he believes | 
to consist of one or incre unsaturated acids, belonging | 
to the same series as — but hitherto unknown. | 

The practical results of the research have partly | 


| been incorporated in a new method for preparing cod | parts potassium nitrate. 


liver oil, which has been patented by the Peter Moller 
firm. This consists essentially in excluding free oxy- | 
gen during the process of rendering the oil and bot- 
tling it; in faet, the whole process is conducted in an, 
atmosphere of carbonic es gas. This effectually pre- | 
vents the formation of hydroxy acids, and conse- 
quently the oil produced is almost tasteless, and does | 
not “repeat” tall. The research‘also shows that the 
removal of stearin from the oil is a questionable pro- | 
ceeding, but into this. we cannot go at present; and, 
further, that the iodine absorption is inversely propor- 
tionate to the acid value. 


sorption 157°7, while one of acetyl value 38°5 showed 
iodine absorption 105°6; therefore the higher the iodine 
absorption, the better the oil. Dr. Moller gives one 
other practical conclusion, viz., that ‘‘the real value 
of cad liver oil lies in the fatty acids which it contains 
in the form of gliycerides, and obviously the great 
»oint is to preserve these acids absolutely unchanged.” 
Ve gather that Mr. Heyerdahl has not found these, 
acids in any other fish oil, but it would be interesting | 
to have a more definite statement upon this point. 

There is much in Dr. Moller’s treatise which shatters 
honored traditions, and in the light of the new facts | 
he does not, perhaps, treat certain portions of his sub- | 
ject. e.g.. preparations, too rte yon Cod liver oil has 
attained a unique position, and substitates for it have 
been numerous. For the first time we learn why wost 
of these have failed, and it is laid down as strongly as; 
language ane chemical data can make it that cod liver 
oil is a food sui generis, that it has no ‘‘active princi- 
ple,” and that in taking it it is a case of “all or none.” 
—Chenist and Druggist. 


TITANIUM. 
By HENRI MOISSAN. 


HITHERTO titanium has been more known in com- 
bination than in the free state. It has been previously 
obtained by Berzelius, Woehler, Deville and Kern only 
in the state of amorphous powders, the appearance 
and the properties of which varied with each prepara- 
tion. The strong affinity of titanium for nitrogen and 
the difficulty of obtaining a current of hydrogen abso- 
lutely free from nitrogen have greatly complicated the 
production, 

On heating in the electric furnace (100 amperes and | 
50 volts, 8 horse power) titanic acid in a crucible, we 
regularly obtained a titanium oxide, fused or crystal- 
line, of an indigo blue color. With a current of 300 to 
350 amperes and 70 volts (40 horse power) we obtain a| 
bronze yellow mass perfectly fused. This is the tita- | 
nium nitride of Friedel and Guerin, Ti.N». If we heat , 
in the air in a boat of carbon under the action of an | 
are of 1,200 amperes and 70 volts, the melted mass ob- | 
tained is titanium carbide, TiC, absolutely free frow | 
nitrogen. 

For obtaining titanium the author used the rutile of 
Limoges, carefully. selected, and containing very little 
silica and iron, but afterward substituted titanie acid 
gp in the laboratory. It is intimately mixed 
with carbon, compressed and dried. This mixture 
was strongly compressed into a crucible of coke of 8 
em. in diameter, and placed in the middle of an elec- 
trie furnace. We operated thus upon a quantity of | 
to 400 grammes. The are froma current of 1,000} 
amperes and 60 volts was allowed to play for ten to, 
twelve minutes. The crucible, when cold, was found! 
to contain a homogeneous mass which had been melted | 
only toa depth of afewem. Even with a current of 
2,200 amperes and 60 volts the fusion was not com- 
plete. Beneath the melted titanium was found a| 
layer of yellow nitride, and at the bottom of the cruci- | 
ble a layer of blue titanium oxide. The best specimen 
obtained (carbide + oxide) yielded 48 per cent. carbon | 
and 2°1 per cent. of ash. This fused mass may be 
mixed with titanic acid and, anew, submitted to the 
action of a current as intense asthe former. By this 
method we obtained a titanium free from nitrogen and 
silicon, and containing only 2 per cent. of carbon. 

This titanium forms a mass with fractures of a bril- 


| with a gas similar in its nature to|come rancid. This therapin, with jecolein and other! liant white, hard enough to seratch easily steel and 


rock crystal. Its specific gravity is 4°87. 

Chlorine attacks titanium at 325° with incandes- 
cence, yielding liquid titanium chloride, TiCl. Bro- 
mine produces at 360° a dark bromide. lodine reacts 
at a higher temperature with visible incandescence, 
forming solid titanium iodide. 

Titanium burns in oxygen at 610° with incandes- 
cence, leaving a residue of amorphous titanic acid. 
Sulpbur attacks titavium slowly at the softening point 
of glass. The sulphide is not attacked in the cold by 
hydrochloric acid, but with concentrated and boiling 
acid it gives off hydrogen sulphide. 

In a current of nitrogen the powses of titanium 
forms nitride at a temperature bordering upon 800°. 
The combination ensues with a liberation of heat. 
This is the first distinct instance of the combustion of 
an elementary body in nitrogen. Carbon dissolves in 
The ex- 
cess of carbon crystallizes out as graphite. 

In the electric furnace silicon and boron combine 
with titanium, forming borides or silicides, melted or 
crystallized, and having a hardness equal to that of 
the diamond. 

Titanium dissolves easily in melted iron and lead. 
With copper, tin and chromium it yields alloys, which 
are under examination. 

Hydrochloric acid, boiling and concentrated, attacks 
titaniom slowly with evolution of hydrogen, producing 
a violet solution. With hot nitric acid the action is 
slow, yielding titanic acid. Aqua regia acts more 
rapidly. Dilute sulphuric acid dissolves titanium 
much more easily. Hydrogen escapes, and the solu- 
tion has a violet color. Titanium is attacked by melt- 
ing potassium nitrate without apparent liberation of 
heat; but if titanium in powder is thrown into potas- 
sium chlorate heated to its decomposition point, there 
ensues a lively incandescence. It is also attacked with 
incandescence by melting alkaline carbonates, and by 
a mixture of potassium nitrate and carbonate. 

Powdered titanium heated in a current of steam 
does not decompose the vapor below a temperature 
near 700°, and the action is not continuous below 800°. 

For the analysis of this compound it is melted with 
a mixture of two parts potassium carbonate and eight 
The white mass obtained is 
taken upin cold water; the insoluble residue is dis- 
solved in cold hydrochloric acid and added to the first 
solution. The titanic acid is precipitated with am- 
monia, 

The metal yielded : Titanic acid, 96°69; carbon, 1°91; 
ash, 0°41. 

Titanium nitride forms very hard masses of a bronze 
color; it scratches the ruby and cuts the diamond. 
Its specific gravity is 5°18. 

Melted titanium is the most refractory substance 
which we have as yet obtained with the electric 


Thus an oil protected eo, It is more infusible than vanadium, and 
oxidation, and of acetyl value 2, showed iodine ab-| g 


s far beyond pure chromium, tungsten, molybden- 
um and zirconium. Melted titanium has a less affinity 
for nitrogen than the powders obtained by the action 
of the alkaline metals upon the fluotitanates. Still, 
this titanium, if reduced to powder, burns in nitrogen 
at a temperature of 800°. 

In the totality of its properties, titanium distinctly 
approaches the non-metals, especially silicon.—Comp- 
tes Rendus, cxx, p. 290; Chemical News. 


CRUCIBLE TOOL STEEL. 
By SrErGius KERN, M.E., St. Petersburg. 


In the summer of last year we constructed at the 
new Admiralty, St. Petersburg, a coke furnace for 
melting po steel. Into the furnace four crucibles 
are placed, which contain each a charge of eighty 
pounds. The daily output is eight poods of crucible 
tool steel, or soft steel for castings, as besides prepar- 
ing tool steel ingots (4 x 4 inches) we introduced the 
manufacture of steel castings, weighing up to 5 to 6 
poods (1 pood = 36°11 English pounds). 

This government establishment, the new Admiralty, 
has three shipbuilding vards; out of them, two are 


| substantial brick structures. and the third is wooden, 
|The climate here commands closed yards. 


For the 
working of mild steel in the construction of war ships, 
nearly exclusively foreign tool steel was used. The 
necessary steel castings, if wanted, were ordered at 
the steel works situated in St. Petersburg. 

We constructed the steel melting furnace in the iron 
foundry of the Admiraiiy, using the existing chimney 
for the boiler and copper melting furnaces. Want of 
space and other reasons induced us to alter the ordi- 
nary adopted dimensions. The soft iron for the melt- 
ing and the crucibles were supplied by the Obouchoff 
Steel Works. The works prepare this iron from the 
steel turnings of their mechanical shops, where ord- 
nance is manufactured ; the iron is very clean. 


Per cent, 
GN via See cccsicswessdendcsos 50 seecuass 0°12 
ET Pere ret Try ieenbae Bane 0°07 
SIN claus iseeaedess tery T ieee 0°11 
Lee Oeeceteseensceeds 0°01 
PRIGIOPUS 00.00 iec vee sccvcccssncces setee 0°02 


For the manufacture of tool steel we melt this iron 
with a certain amount of refined Swedish pig iron. 
When melting for steel castings, the charge consists of 
iron mixed with puddled steel or scrap in the form of 
rounds, received during the punching of boles in ship 
plates. The latter is a cheap and good substitute for 
puddled steel. The steel castings have the following 
composition : 

Per cent. 
ER ee SP rr te 0°47 
saa 56 cas 84S ne hhed eee nae ose, Oe 
cic. 5 sckhi she benceanae <5 miesoven a 

The castings are all annealed, and in this case we 
find that steel of this chemical composition is specially 
suitable. 

We use ferro-aluminum for small castings, but for 
castings of more than three poods prefer silico-spiegel 
(ten per cent. of silicon, fourteen per cept. of manga- 
nese). In heavy castings, weighing several tons, the 
use of ferro-aluminum is nothing more than waste of 
money. 

The tool steel ingots, weighing two poods each, are 
hammered into sizes in the forge of the Admiralty. If 


, thus the tool steel is manufactured on a small seale by 


the ship yard itself, we must conclude that this opera- 
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tion will be always a remunerable business, especially |formed during the leaching. 
when at intervals of this line of work small steel cast- 
ings are made which are often wanted in shipbuilding. | with caustic soda, and the cyanide recovered by 


—Chemical News. 


THE CYANIDE PROCESS 
WATERSRAND 
FIELDS.* 


ON THE 
(TRANSVAAL) 








form Prussian blue. 


Similarly iron anodes 
The latter can be decomposed 


evaporating the solution and smelting with potassium 


carbonate. Iron plates are therefore used 


for the’ 
janode. Only a very weak current is required to pre- you if I, who have lived there for twenty vy: ars 

WIT- | cipitate the gold, the advantages gained by such ie 
GOL D/| weak current being (1) that the gold is deposited hard 
|on the plates ; (2) that the iron anodes are preserved | England as Pekin. The Chinese spell it wit! 
for a long time, as their waste is in proportion to the | acters, one meaning the North and the othe: 


® | paper on that subject. 


THE reason that the cyanide process, although un- | current strength ; and (3) that little horse power is re- 


successful in America and elsewhere, is so successful in 
believed by the author 


the Witwatersrand fields 1s 


quired, 


In this process there are none of the compii- 
rations arising from the formation of lime and alumina 


to be that the ores in this locality carry the gold In @ | and hydrate of iron, which under similar circum- 
stances sometimes occasion so much trouble in the 


pure, metallic, and extremely fine state of division, 
and that the gold in the pyrites is in a free state and 
not in chemical combination, That gold is soluble in 
eyanide of potassium was known in the middle ages, 
and ancient documents are promised to prove this 
statement. Its application to the treatment of ores 
was patented in the United States in 1867, but no 
satisfactory practical results were obtained. In 1894, 
about one-third of the gold produced at the Wit 
watersrand fields was obtained by the cyanide pro- 
Cess, 

The author describes the working details of the pro- 
cess as carried out in the district for the treatment of 
tailings, and does not enter into the chemistry of the 
subject. The conglomerates, after stamping, contain 
a very large percentage of slimes, by which is under- 


zine process. 


of cyanide, say 2 to 3 per cent., the potassinm cyanide 
may be all decomposed, but if a weaker solution, say 
|0°5 per cent., be applied, although the cyanide will be 
also decomposed, the same extraction of gold will be 
effected. So that though in the former case the treat- 
ment may appear commercially impracticable, the 
| proper carrying out of the process by leaching with 
|weak solutions may prove to be both effective and 
economical. 

The vats hold 135 tons, and it takes five hours to fill 
them. 
tons. After this 70 tons of strong solution of cyanide 
(0 05 to 0°08 per cent.) are pumped on, and then 20 tons 


Practically, experience shows that if an | 
ore containing copper be treated with a strong solution | 


The tailings first get an alkaline wash of 10 | British gunboats were destroyed in 1859. 


—== 


PEKING.* = 
By THOMAS CHILD. 


As the city of Peking is now prominent), before the 
public, it has been suggested that it would interest 


The name of the })) ice chee 


It witha “g” at the end, though it | known ip 
two chap. 
| - ne other meanj 

Capital : thus, the two characters, Pei-ching, re 


| ; - : onan mean 
North Capital, which it is. the 
On the map of the world, England is on the west 


| be s 


|side of Europe, and Peking, the capital of Ching 
nearly opposite on the east side of Asia. The sun. 
moving as he does at the rate of about « thousand 


miles an hour, takes nearly nine hoars to coinplete his 
journey from Peking to England, so that it must be 
about 9,000 miles distant. There is actually a differ. 
ence of eight hours forty-five minutes in the time, that 
is to say, eight o’clock here this evening is a quarter to 
five to-morrow in Peking. 
Instead of abruptly dropping you down in Pe 

I think it would be better were we to siart from 
Tientsin, the Port of Peking, or even to xo to the 
mouth .of the River Pei-Ho, and start from Taku on 
the right bank of the river. It is the place where the 
0 The sea ig 
| very shallow here, and for miles out at low water are 
banks of mud. The gunboats stuck in the mud, and 


stood the very fine particles of taicose and clayey ina- | of a weak solution of 001 per cent. strength, each vat |the Chinese peppered them to their hearts’ content 


terials, together with fine quartz, iron oxides, and sul- 
yhides. At least 30 per cent. of the ores pass away 
into the slime pits, which, on the quantity treated, is 


month. 
vised for profitably dealing with these slimes. It is a 
mechanical problem, as there is no chemical difficulty 
in the way. 
the author believes that the difficulty may be over- 


come by agitating with very weak solutions, settling, | 


decanting, and recovering the gold by the Siemens 
and Halske electrical process, which is equally effective 
with very weak or strong solutions. The slimes are in 
an extremely fine state of division, and in one case it 
is shown that they do not completely settle in 24 
hours, and the final settlings after this contain 6 dwt. 
of gold per ton, and are richer than the first. The 
following results show the physical condition of these 
tailings: 





Size of Sieve Result. Gold Assay 
Meshes per Dwt. per 
aq. In ton. 

900 All passed through. 
1,600 1°85 per cent. remained on sieve......... 3°08 
3,600 7 “a a nm eeces oo 
7.235 wit > on - eceseen 440 
14,400 | 7°70 ” ra 4°65 
41°78 passed through 

This 41°78 per cent. was panned, and 
11°80 per cent. remained in the dish.... 6°30 
2-34 fine sand passed away » 285 
7h = slimes in the panning water,.... 285 





The author discusses the methods and advantages 
of “intermediate filling” and ‘‘direct filling,” in re 
spect to which there is considerable controversy, and 
he proceeds to describe in detail the leaching and stock 


tanks and the zine boxes, and to give a synopsis of the | 


process. From this it appears that the tailings, from 
the plate amalgamation treatment, are first treated 


with an alkaline wash containing 0°15 per cent. of KCy | 
and four ounces of caustic soda per ton of solution. | 


After this the strong solution of KCy (03 to 0° per 
cent.) is run on to the tailings to the extent of one- 
third the weight of the latter. When this solution 
is leached out the tailings are drained for an extra 
four hours, by which weans they become exposed to 
the air, which, with the cyanide left behind, effectually 
attacks the remaining gold. The weak solution of 
KCy (0°15 per cent.) is then used to wash out the gold, 
with a final washing with water. Fifty hours is the 


time taken for the whole of the operations. When the| 


tailings are acid from the decomposition products of 
iron pyrites, caustic lime is sometimes added to them 
previous to leaching. The important question of 
whether it pays to concentrate the tailings before send. 
ing them to the cyanide works has not yet been 
definitely settled in these fields. 

The presence of copper in the ore acts prejudicially 
to the cyanide treatment. It is important, therefore, 
to remember the fact of the selective solvent action of 
weak solutions of cyanide on gold in preference to 
other metals, and also that gold will dissolve in the 
weakest solutions in which copper and other metals 
might remain unaffected. In the case of complex ores 
the tendency is to increase the strength of the cyanide 
to overcome the disturbing influence of the baser 
metals, very often the result ending in failure. To 
employ very weak solutions would be likewise com- 
mercially ineffectual, if the ordinary zine precipitation 
method were adopted, since the dissolved gold is not 
thereby precipitated from very weak solutions. The 
new process, by Siemens and Halske, of electrically 
precipitating gold on thin lead plates, which works 
with solutions of any strength even in the presence 
of caustic soda, renders the employment of very weak 
solutions, in accordance with the selective solvent 
action before mentioned, practically successful. 


In this process the conditions which the metal 
eathode must fulfill are: (1) The precipitated gold 


must adhere to it; (2) it must be capable of being 
rolled out into very thin sheets to avoid unnecessary 
expense; (3) it must be easy to recover the gold from 
it; and (4) it must not be more electropositive than 
the anode, in order to prevent return currents being 
generated when the depositing current is stopped. 
The most suitable metal is, therefore, lead rolled into 
very thin sheets, and it is found to be important that 
a very large surface of electrode should be employed, 
a better effect being obtained by doubling the number 
of plates than by increasing the current tenfold. No 
less important is the question of the anode. Carbon 
could be used for this, but it will not withstand the 
action of the current and soon crumbles into a fine 
powder, which decomposes the cyanide. Zine used as 


an anode forms a white precipitate of ferrocyanide of 
zine by the reaction of zine oxide upon the ferrocyanide 


*M, Eiasler, Institute of Mining and Metallurgy. 


The gold iz easily soluble in cyanide, and 


taking five days to thus leach, filter, and discharge. 
The actual extraction of fine gold by these solutions 
has averaged 70 per cent., 


| 











JAPANESE WAR PHOTOGRAPHER. 

tailings treated. The iron anodes are plates 7 ft. long, 
3 ft. wide, and one-eighth of an inch thick. They are 
kept in a vertical position by wooden strips, and are 
so placed in the vat that the solution in passing 
through is made to circulate alternately over and 
under them. The lead sheets are stretched between 
two iron wires fixed in a light wooden frame, which is 
then suspended between the iron plates 
covered with canvas to prevent short circuiting. Once 


! 


Of course, they claimed a victory. The British negt 
year attacked the forts from the land side, and as th 





while the consumption of | entered at one door the Chinese passed out 

p \ } ] s at . 

calculated to represent 20,000 ounces of gold per| cyanide bas been a quarter of a pound per ton of | other, which saved a deal of troubl th 
Up tothe present no method has been de-| 


e. Since then the 
forts have been made = by German engi- 
neers; but ‘‘as stone walls do not a prison make” 
neither do they make an impregnable fortress without 
strong arms and stout hearts to defend them. Nature 
has done more for the protection of the mouth of the 
lriver than man. The river brings down an immense 
| quantity of clayey matter in suspension, and deposits 
|it across the mouth in the form of a bar that has only 
a few feet of water upon it except in one place, and 
leven here only vessels of light draught can get over at 
certain states of the tide. Taku, except the forts, con- 
sists of a few mud houses ; it has come into fame lately 
|on account of the naval dockyard that has been estab- 
lished here under the direction of Englishmen. On 
the opposite bank of the river is Tong-Ku. This is 
quite a modern place, made by the Colliery Railway 
people. They have a wharf here for the shipment of 
coal. It was at this place the atrocities were committed 
on the Japanese who were leaving China by steamer. 
| The railway connects the Kaiping coal mines (man- 
| aged entirely by foreign engineers) with Tientsin and, 
I believe, continues 200 miles further on to Shan-hai- 
Quan. It is by this route that the Japanese are likely 
to advance on Peking. 

In our journey up the river we pass numerous sea 
junks whieh are carrying the tribute grain from the 
south of China and the provinces. A few years ago 
all the grain going up to Peking was carried by these 
junks, or by way of the Grand Canal. Now foreign 
steamers compete with them, and carry it quicker, 
cheaper, and safer, as there is an element of uncertainty 
in a voyage in a junk, which is no better than a big 
box. with as many masts stuck up as possible, and 
nearly all the rigging made of bamboo ropes. 

As I came home a few years ago, the river was 
crowded with these sea junks. They would not 
the English and French settlements to go to their 
moorings in front of the native city ; and they had all 
struck, in fact! The French were making an iron 
bridge across the river to the railway station, and 
these junks refused to through as it would injure 
their luck. The last I heard of the bridge was that 
it was all taken down and every pile drawn ; such isthe 
Chinese retrograde movement in the direction of im- 
provement, 

Forty miles from Taku is Tientsin, the Port of 
Peking, which is 80 miles distant by road. It is on 
the River Pei-Ho. Steamers of light draught and 
gunboats manage to get to the bund in front of the 
foreign settlements, but they are often stuck in the 
river for days. The foreign settlements have good 
streets and fine houses. The Chinese have built a 
\large naval college just below it, but the native city 
is like all Chinese towns, dirty, with narrow streets. 
It is a very busy and important city ; everything from 
the south has to pass through it. Here Li Hung 
Chang, the Viceroy of Chili, has his Yamen, and 
spends more of his time than in Pao-ting-fu, which is 
the capital of Chili. : 

The river divides the town, and the banks are lined 





They are! with junks three and four deep, unloading grain and 


transshipping it into smaller junks for Peking. All 


a month these frames are taken out one at a time, the | the grain from the junks and steamers is transship 


lead removed and replaced by fresh sheets, and the at Tientsin. 


frame returned without any interruption of the work- 
ing. The lead. which contains from 2 to 12 per cent. 
of gold deposited as a thin, bright yellow adherent 
film, is then smelted into bars and cupeled. The con- 
sumption of lead is 750 Ib. per month at the works, 
treating 3,000 tons per month, and the consumption of 
iron is 1,080 lb. for the same period, and the whole cost 
of treatment works out to 3s. per ton. A month’s 
working showed that whereas the balance between 
the tailings and the final residues showed a theoretical 
output of 74°6 per cent., the actual gold recovered 
amounted to 74°1 per cent. The tailings assayed 6 to 
8 dwt., and the final residues after treatment, 1 to 2 
dwt. per ton. The solations which leave the precipi- | 
tation boxes still contain traces of gold, analysis show- 


It would astonish a werchant on the 
Corn Exchange to find that all the machinery require 
to move this immense mountain of rice and wuillet is 
simply an army of coolies, a lot of wooden boxes for 
measures, and a number of reed mats; the grain 1s 
emptied, measured, sacked, and sent off, the mats are 
picked up, and the Corn Exchange has vanished. 

At the top of the reach is the debouchure of the 
Grand Canal, which swells the waters of the river and 
makes it a broad and rapid stream. Here also stand 
the burnt ruias of the French Catholic cathedral that 
was destroyed by the mob during the massacre of the 
French Sisters of Merey in 1870; it has stood in this 
condition ever since, a monument of Chinese duplicity. 
Above here the houses become fewer, and there are no 
large junks above the bridge of boats. The river's 


ing that the strong solutions carry away between 4_ crossed by two bridges of boats and many ferries. 


and 5 dwt. per ton of solution, and the weak from 0 to| 


On the banks of the river are immense mud forts; 


1 dwt., but the solution, after the addition of cyanide, | but I do not see what use they are likely to be, as the 


: ° ene | 
is used over again to leach fresh tailings. 


river becomes so shallow a few miles farther up that 


= ——— |anything drawing more than three feet of water coul 
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not get along in some places. Tung Chow is the Lg 
we are going tonext; it is 120 miles from Tientsin bY 


Our illustration is said to have been given in a re-| river, and 14 miles from Peking ; we must travel up in 


cently published Japanese paper, and shows the hu-/|a houseboat. 


Nearly all the junks that we pass are 


mors of the wat which that plucky nation is now/|]loaded*with grain, making for Tung Chow, and as it 
waging against China. The Jap, carried up by means | js against the current the men have to track tle whole 
of a balloon, is calmly taking pictures of the Chinese | of the way, unless a fair wind springs up ; but it gener 


jcountry below. Such an aerial spectacle is enough 
'to make the - eaters drop their arms and run to 


| the nearest shelter, 





* A recent lecture before the Society of Arts, London. Frow the Journal 


of the Society. 
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ally is tracking from long before —— till after 
and, as in the case of our small boat, two men 

i it 30 miles a day, on such poor food that an 
Bnlieh beggar would turn his nose up atit. I have 
50 of these large loaded junks stuck fast in some 


of the shallow parts of the river, and all the crews 
overboard levering them off with long poles into deeper 
water; at the same time there was ice lining the banks 
of the river nore than 12 inches thick. Tung Chow is 
theend of the river navigation and the nearest point 


to Peking, ind everything is again transshipped ; we 
ourselves going by land over a stone road 25 feet broad, 
made of larze blocks of granite, six or seven feet long. 
{8 inches thick, and about the same width, This road 
eontinues right through the gates of the capital. As it 
was made about 400 years ago, and has not been re 

jred since, it is in a most dreadful condition, and if 
in England it would be considered impossible for any 
wheeled vehicle to pass over it. Nothing but a Chinese 
eart could stand the bumping and tumbling about it 
gets in passing over this road, which always reminds 
me of that scene in * Uncle Tom’s Cabin” where Eliza 
eseapes with the baby in her arms across the frozen 
river, by stepping on the blocks of ice. In some places 
the stone slabs lie at every conceivable angle : of course 
they do not move about. 

We are now nearing Peking, which is situated in the 
midst of 2 sandy plain, in N. lat 39° 55’; on the west, 





north, and partly on the east, it is bounded by moun- 
tains; on the south with the great plains of Central 


PLAN OF 





marching on Peking in the winter would suffer many 
hardships, and living in tents would afford little pro- 
tection in such storms, even if the tents were not 
blown bodily away. The ground is frozen like hard 
rock for three feet deep, and it is alunost impossible to 
dig in it so as tothrow up an embankment for pro- 
tection. Everything for use must be carried with the 
army, as the country round is so poor that there would 
be no food to be boughtor stolen. Onthe other hand, 
the cold would freeze the roads hard.and make them 
better for transport, as at other times.they are sloughs 
of mud or dust. Had the inhabitants any more cour- 
age than —, an invading army would run a great 
risk of being destroyed. 

The capital of China differs from any other city in 
the world. It has no towering spires or graceful mina- 
rets, no lofty chimneys or high monuments, no fine 
buildings or houses eight or ten stories high, to be 
seen in the distance and notify to the traveler that he 
is nearing the city; there are no buildings to be seen 
from the outside but the walls, and these are hidden 
by the houses and trees in the suburbs, so that they 
cannot be seen until we are close tothem. By chance 
we aay catch a glimpse of the high towers on the city 

ates; but coming from Tung Chow, which is the road 

y which we are approaching the city, we get within 
half a mile before these can be seen straight down a 
busy street in a busy suburb. It comes upon us 
suddenly, and upon first sight these towers are very 
impressive; their solidity and size, the rows of port 
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China ; it is only about 120 feet above the sea, and a 
hundred miles distant as the crow flies. 

_The climate is a continental one, and very much 
like that of New York; the temperature ranging from 
afew degrees below zero in the winter to several de- 
grees above 100 Fah. in thesummer. The winters are 
very dry, no rain or fogs, the sun shining all day long; 
it begins to freeze in December and continues until 
March, the temperature seldom rising above 32°. Ow- 
ing to this intense cold all intercourse by water is 
cut off for three months, the river and sea being frozen 
nearly as far south as Chefoo; the only communication 
with the outer world (except by telegraph) is by horse 
carrier via Chin Kiang, a port on Yang-tze, distant 
from Peking 1,100 miles. The journey is done in about 
eleven days, 

The hottest months are part of May, June, and part 
of July; then the rainy season is fairly on, and con- 
tinues till August, with showers until October; from 
then until June next year scarcely any rain or snow 
falls. April, the early part of May, September till No- 
vember are delightful months. Thereare in the winter 
great storms of wind from the northwest, sweeping 
from the high lands of Gobi, Mongolia, and Siberia 
with terrific foree and intense cold; gatkering up the 
dry dust that is everywhere, ard sweeping it along, 
mixed with small stones, in thick clouds, stinging the 
ace and filling the eyes, ears, and nostrils, covering 
everything with a thick film and penetrating every box 
th bundle. It is impossible to keep it out, such is 
‘ @ foree of the wind, which is so cold that it passes 
tough the texture of a thick great-coat as through a 
Seve, chilling the wearer to the marrow. The only 
Protection against it is the skins of animals, or the 
*umbersome wadded garments worn by the Chinese 
'0 the winter. 

‘ In these big winds, out in the open -it is impossible 

o make any satisfactory progress, as everything at all 
portable is swept before the wind. An invading army 








holes and the number of guns, the muzzles of which 
appear peeping out, give the idea that it would be 
very hard to take; but better knowledge dispels this 
idea, for we find (whatever the masonry may be) that 
the guns are just paintings on wooden doors. This is 
a case of make believe, and not the last we shall find 
before leaving the city. 

I have a plan of Peking made by the Chinese. It is in 
the form of asquare four miles in the side. I am speak- 
ing now of the outside walls, which inclose the Tartar 
city. There are nine gates in these walls; two on the 
east side, two on the north side, two on the west side, 
and three on the south wall, which divides the Tartar 
from the Chinese city. The gate we have arrived at 
is in the east wall, and is called the Ch’i-Ch’i-men. 
About aimile inside these walls in the center of the 
city is another walled city, called the Imperial city; 
again, inside this city is another walled city, called the 
Forbidden city, and inside these again are the palaces. 
Here the Emperor lives; “‘such divinity doth hedge a 
king.” No foreigner is allowed inside the Forbidden 
city. The Chinese city is tacked on, as it were, on 
the south, and extends for about half a mile east and 
west beyond the walls of the Tartar city. This is also 
inclosed by a wall about nine miles round, pierced for 
seven gates. It is smaller than the other, and built 
100 years later. The Chinese city is much inferior to 
the Tartar. There are no fine buildings except the 
Temple of Heaven; the streets are narrow and very 
dirty (not that 1 would imply that the streets in the 
Tartar city are clean), and most of the business is 
done here. Each city is surrounded by a moat crossed 
by bridges at the gates. 

The wall of the Tartar city, as I have already told 
you, is sixteen milesin circumference ; it is fifty feet at 
the base, forty feet thick at the top, and fifty feet high. 
It is made of two thick outer walls, the space bet ween 
being filled in with dirt dug out of the moat. On the 
outer face, at intervals of two arrows’ flight, massive 


square buttresses project which enabled the archers to 
defend the space between them. A crenellated para- 
pet runs entirely round the outside wall, intended for 
archers only. The terreplein throughout is paved with 
bricks weighing 60 lb. each. At the gates, and also at 
several places in between them on the inside of the 
wall, are inclined planes for mounting tothe top. The 
wall was built in 1419, and though more than four 
hundred years have passed away since then, very few 
repairs have been needed, which speaks very well for 
the solid manner in which it has been built ; it is al- 
ways kept in thorough repair. As a city wall it with- 
out doubt is the finest extant. 

Each gate is surmounted by a house 99 feet high, 
built with wooden pillars and galleries in Chinese —. 
There are no buildings in the city more than 99 feet 
high, as the natives say the spirit of the air flies at the 
height of 100 feet, and I suppose they do not wish to 
injure his wings (?) This superstition is not confined 
to the common people. When the new French cathe- 
dral was compl in 1865, by ascending one of the 
towers, it would have been possible—as it adjoins the 
Imperial park—to have seen the ceremonies at the 
pew year. To prevent this, the Chinese insisted that 
all steps should be removed, and a mandarin used to 
make periodical visits to see that they were not re- 
newed ; besides this, they elevated the wall next the 
cathedral to more than twice its original height, until 
it was higher than the tower, even on the street on the 
north side, where princes aud courtiers pass with their 
suites on their way to the early morning audience with 
the Emperor; it was thought necessary, also, to build 
a high wall, to ward off evil influences, as high build- 
ings, especially of foreign construction, are supposed 
to be conductors of evil influence of the spirit of the 
air. They interfere with what is called ‘‘ Feng Shui.” 

Each gate has a double entrance, formed by joining 
the ends of a semicircular wall to the main wall, thus 
forming an enceinte of about an acre in area Exact 
in front of the main gate is a large brick tower, which 
is particularly impressive. It is on the circular wall, 
and there is no gate through it. At right angles to 
the main gate, this circular wall is pierced by another 
gate, over which is a small house. I cannot but think 
that these buildings were built more for effect than 
use, as the walls are very thick and built perfectly 
level on the top, so that it would be impossible to get 
sufficient depression, even when shooting with arrows, 
to be of any practical use. 

The arches of the gates are built of granite, and 
massive wooden doors—18 inches thick—stop the open- 
ing, which is a tunnel 50 feet through the wall. Every 
night at sunset these doors are closed, and not opened 
for any oue until daylight next day. 

The moat which runs round the city is fed by springs 
running from the western hills, and as there are not 
many bouses on the banks, the waters are fairly pure. 
In the winter, when the moat is frozen, it is crowded 
with omnibus sledges, pulled by men plying for hire. 
Several times during the winter, when the ice is about 
eighteen inches thick, it is cut and stored under mats 
for use in the summer. 

Outside the gates under the semicircular wall is al- 
ways a busy place; there is a continuous string of 
carts and foot passengers so long as the gates are open 
and shopkeepers have built and opened a sort of ba- 
zaar, where articles of such a style as may be purchased 
at the Lowther Arcade are disposed of in abundance. 
The gateways and the paths inside the tunnels of the 
gates —_sore with big granite slabs, like the stone 
road put down when the wall was built, and never ta- 
ken up for repair since. I should not be conveying 
any idea of the state of the pavement in saying it was 
bad ; all the adjectives in the English language would 
not describe its badness; it must be passed over in a 
Chinese cart to get a proper conception of its state. 

On each corner of the walls are immense buildings, 
built on theangle of the wall, similar in style to the 
towers on the gate, and I should think about as use- 
ful. There is a wide road between the south wall and 
the moat ; it is inside the Chinese city. Past the south- 
east corner of the Tartar city is the route from Tung 
Chow. There are generally a number of carts and 
barrows making for the only gate, where duty can be 
paid on goods entering the city. Where the moat 
passes under the city walls, the arches are carefully 
closed by iron gratings, so that a man could not get 
even his head through, A small stone bridge, without 
a parapet, spans these places, and makes a continuous 
road round the city, which would otherwise be broken 
by these streams, and there are several coming under 
the wall. 

Up to the present we have wandered round the out- 

side of the wall, we will now pass through the gate, 
threading our way amid the crowd of miscellaneous 
vehicles and animals that' straggle all over the road 
(there is no path), each one trying to pick out the 
smoothest piece, the carts rolling and tumbling about 
in a most alarming manner, one wheel at a time sud- 
denly dropping into a hole twelve inches deep, the 
concussion jerking the other wheel off the penn and 
as likely as not overturning the cart, thus adding to 
the danger of foot passengers. Getting in through 
these gates is as bad as crossing a London street, sup- 
posing there were no regulations ia the traffic. To re- 
pair an Imperial road or ruin without an Imperial or- 
der would be looked upon as great presumption, and 
is a punishable offense ; so the holes in the pavements 
of the gates and the stone roads are stumbled over, 
and no one grumbles. Year by year, as generation af- 
ter generation passes away. slowly but surely the mis- 
chief goes on increasing. I may add here that I have 
never seen a four-wheeled vehicle in China: every- 
thing is carried on two wheels or on barrows. 
Being inside the city, we will mount the walls by 
the inclined planes, which are closed at the bottom by 
a wooden gate, kept by a guard, who is quite willing, 
for a small consideration, to let us go up. From 
the top of the wall we get a good view of the 
city. The first thing that strikes any one in looking 
across the city is the quantity of trees that spread out 
and hide the houses and shops, and the absence of high 
buildings—all the houses one of one story. In the 
summer (except the houses in the immediate vicinity) 
there is nothing to be seen but green trees, until the 
eye catches the tall palace buildings in the center of 
the “5 In the winter, the trees being leafless, more 
of the housetops can be seen. 





Looking from the top of the gate, before us is a fine, 
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wide street ; there are many such. All the principal 
streets running across the city, from the gates, are 
broad and unpaved ; they are from 100 to 120 feet wide, 
bat look wider, the lowness of the houses making them 
appear so; they all run in straight lines—north to 
south and east to west—a city of parallelograims. 
Nearly all the shops are in these streets, though, of 
course, there are some places busier than others. In 
bet ween the big streets are smaller ones, and lanes, in 
whieh are situated most of the private houses, which 
present nothing but a brick wall and a door to the 
street, the house lying back in its own compound. 
These lanes are very narrow and unpaved: there is| 
hardly room for two carts to pass each other. As all! 
the coal ashes and other refase are thrown into the! 
street, Peking is gradually burying itself in its own} 
ashes. In parts of the streets, down the center, where | 
there is a hollow, a sort of causeway, about 20 feet wide, | 
is made up from the dirt dug out from the sides, leav- | 
ing great holes that take the surface water during 
heavy rains, and forming a convenient receptacle for 
miscellaneous slops from the houses aud shops on the 
side. Thus, during some of the hottest months of sum- 
mer. green, stagnant pools are lying by the sides of the 
streets, the water from which, scooped up with a bas- 
ket on a stick, conveniently serves to sprinkle the road 
every evening. Men with long, fine nets skim the sur- 
face for the larve ot the mosquito to feed goldfish. In 
the evening, numerous tnen and boys are to be seen 
with a piece of cotton wool dangling from the end of a 
stick in one hand, and a butterfly net in the other, 
trying to catch the large dragon flies that hover over | 





these pools. 

Many cases have been reported of people having been | 
drowned in the streets of the capital during the rainy 
season. When the streets are two feet deep in mud, 
and in many places several feet under water, the police- 
men stick up poles or pieces of reed on the edge of this 
raised causeway to prevent the carriages from tumb- 
ling into the holes on the sides, for it is a city of verit- | 
able pitfalls. There is a splendid system of sewers, 
but, with true Chinese perverseness, the tops are | 
above the ground, and the parts that are below are | 
fuli of dirt washed in fromm the street, so that a very 
small portion is available for carrying off the water. 
After many days. and sometimes weeks, of this mud, 
constantly churned up by the cart wheels, as soon as 
it gets a little dry the policemen dig down to the hard 
ground, shoveling the mud up in heaps to dry in the | 
sun: when dry, it is again used for mending the roads. | 
Getting about during this state of mud is an unplea- 
sant affair, and would be much worse were it not for 
the material the natives make their shoes of. The rag 
soles soak up the wet, and so soon asit leaves off rain 
ing. a little path following the places where the mud 
is shallowest is formed by the feet of the walkers, and | 
the whole city marches single file along these paths. 

Walking south, along the top of the wall, we find it 
like a paved street, 40 feet wide, clean and dry, the 
only clean walk in Peking; as the general public are 
not allowed up (nor Chinese women by any chance), 
we admire the view and walk in comfort, free from 
dirt and the dirtier crowd. The only people that we 
meet are the guards, that live in little houses built on 
the top of the wall, and pass away their time in smok- 
ing, gambling and sleeping. Straight before us we see | 
a large square block of masonry, 20 feet above the 
wall: it protrudes half across the path. This is the 
terrace of the celebrated Observatory, which we shall 
see anon. The view from here across the city shows us 
the Examination Hall, and we also get a peep into the 
vards of the houses of the middle class, and see the 
peculiar manner in which the roofs are tiled. As I 
have such a large subject before me I shall not dwell 
long on these things, but pass on to more important 
matters. We have now got up to the corner of the 
east wall, and looking from the city across the country, 
right ander us, we see the last lock of the Grand 
Canal, one of the largest pieces of hydraulic engineer- 
ing in the world, and one reflecting much wore credit 
on the monarch who executed it than does the great 
wall. If the time in which it was dug is taken into 
consideration (the 18th century), it must be allowed to 
be a marvelous work. When it was in good order, an 
uninterrupted water communication existed across the | 
country from Canton to Peking. Advantages were 
taken of rivers and lakes, but besides these helps there 
are about 650 miles of excavating; and this last piece, 
from Tang Chow to Peking, 14 miles, shows, in my 
opinion, a great want of ingenuity, as there are no less 
than five different levels. Instead of having locks, so | 
that the same boats could bring their cargo up to the 
walls, they unload and transship five different times, 
five porterages in 14 miles of level country! And when 
we think of the vast quantity of government grain 
only, 7,000 to 8,000 tons every year, we find an illustra- 
tion of the lack of enterprise and the love of doing 
things in the most roundabout manner that is seen ip 
the Chinese character. Of course this affords employ- 
ment to many thousands of men. Any beggar that 
can carry a sack—it weighs 260 |b.—picks it up and 
does so, and for this he is paid a few cash ; he need not 
earry more than one, and he is paid for what he 
carries. As an argument against the introduction of 
railways, the question is asked, What is to become of 
the thousands that do this kind of work? You can 
also see from here the little tower on the northeast | 
corner of the Chinese city wall. 

The next gate we arrive at is Ha-ta-Men; it is the) 
east gate in the south wall that separates the two} 
cities. It is a most important gate, and all goods en-| 
tering the city have to pay duty here. In the middle! 
of the day it is difficult to get past owing to the crowds | 
of loaded carts, barrows and animals. In the ninth! 
month, just before the Mandarinus’ term of office ex-| 
pires—they are only in office for one year—for about 
twenty days the duty on all goods is lowered, and dar- | 
ing that time there is a great import into the civy. | 
This is done to increase the revenue, but I am afraid | 
little of it finds its way into the coffers of the Em-| 
peror. 

A little farther south we can see the British Legation | 
and the canal that runs in front, flowing from the} 
moats in the Imperial city into the moat outside the} 
walls; there is very little to be seen but roofs. Con- 
tinuing west, we arrive at the center gate; it is the 
principal gate in the city and is called the Ch’ien-men. 
It differs from the others in having three entrances 


he one opposite 


instead of one in the circling wall. 


the main gate passes under the tall brick tower, and 
this is only used by the Emperor when on his ben | to 
the ‘Temple of Heaven, the two side gates are used by 
the public; and here is the busiest place in the city. 
The small building in the corner is a temple to Kuan- 
ti, the god of war, and is much frequented. Straight 
in front of this gate to the north, inside the city, is the 
“great pure gate” leading into the Forbidden city, 
it is only used by the Emperor or Empress, and as the 
latter never leaves the palace, it was only used by her 
when she was carried in at midnight to wed the En- 
peror. This is the best position to see the tall build- 
ings of the palaces. Although there is a constant 
stream of carriages and people passing in and out of 
the city, no one is allowed to cross the forecourt in 
front of this gate; everything must go round the out- 
side. 
(To be continued.) 


THE SOUTH POLE AND ITS PROBLEMS.* 


Dr. F. A. Cook before the New York Geographical 
Society. 


THE fact that the north pole is but little further from 
most enterprising nations than San Francisco is from 
New York, and the ease with which the gates of the 
Arctic may be attacked, has made it possible to send 
expeditions north at little expense—all of this is in 
bold contrast to our great distance from the Antare- 
tic, and its utter neglect. 

As we learn more and more of the south polar re- 


| gions, we shall probably discover that it contains a 


landscape granderjin all its aspects than the north, and 
the terror of mystery will vanish when determined 
efforts to overcome the obstacles are made. I have no 
doubt that we will find there the same awe-inspiring 
elements that add much of the grandeur to the north. 
Indeed, nearly all of the strange Arctic phenomena 
have been seen in the south. The auroras, the haloes, 
the nightless days, the dayless nights, the giant ice- 
bergs, the stupendous glaciers, the rugged cliffs, the 


jragged mountain peaks, and a thousand other inde- 


scribable wonders are common tofboth poles, and in the 
Antarctic we have added to this numberless voleanoes 
vomiting fire, smoke, and lava. Those elements will 
in time inspire many minds, and as we become familiar 
with the methods of attack, more lives will be devoted 
to a solution of the south polar mysteries. 

For the little definite knowledge at our command, 
regarding the wild expanse surrounding the south 
pole, we are largely indebted to the English expeditions 
commanded by Captains Cook, Weddel, Biseoe, and 
Ross, the Russian expedition under Bellinghausen, 
the French fleet under D’Urville, and the Americans 
under Captain Palmer and Admiral Wilkes. In more 
recent times to the Norwegian whaling master Larsen 


land the English scientists sent with the Dundee whal- 


ing and sealing fleet in 1892. 

Of the bold and daring navigators enumerated, only 
Biscoe, Ross, D’Urville and Larsen have set foot on 
land within the Antarctic; and their visits were con- 
fined to off-lying islands. In the case of Ross and 
D’ Urville, the cime spent on land was only sufficient 
to raise a flag and drink to the health of their royal 
rulers. Capt. Larsen was more industrious. He was 
imbued with the modern spirit of scientific exploration 
that has stimulated his fellow-Norsemen, Nansen, As- 
trup and the followers of Eckrol and Wellman. Al- 
though Larsep was handicapped by the restriction of 
his employers and duties as a whaling and sealing mas- 
ter, he has furnished the grandest contribution to Ant- 
arctic exploration since 1840. 

Summing up the information that has come to us 
from these and other sources, we are warranted in setting 
up a coast line of a great unknown continent covering 
the greater part of the surface of the globe within the 
Antarctie Cirele. The lands reported have mainly been 
sighted from long distances, and much of this explo- 
ration needs accurate confirmation. To the best of 
our knowledge, no known human beings have ever 
wintered within the Antarctic, and the period of ob- 
servation, from which we draw our present informa- 
tion, is confined to the few short summer months, De- 
cember, January and February. 

If we now draw a picture of that great south polar 
expanse at the bottom of our globe—termed by the 
English geographer Murray “ Antarctica”—we find 
that the sum of our knowledge is so limited that with- 
out using an artist’s license, or launching into a field 
of scientific conjecture, we can only draw.a few dis- 
connected lines, here and there (mostly close to the 
Antaretic Cirele), as a coast of an unknown and in 
some cases an unapproached land. This land (or 
continent, if it proves to be one) may equal in extent 
the United States or Australia, and with its off-lying 
islands covers aregion of eight million square miles, 
an area equal to one-sixth the entire land surface of 
the globe—a blank upon our charts as large as all of 
North America. 

The interior of this vast space is doubtless covered, 
to a greater or less extent, by a huge glacial ice sheet, 
similar to that of Greenland, but much more extensive. 
This ice sheet, or inland ice, is the product of the 


water-charged winds that have absorbed their moist- | 
ure from the endless circular sea that surrounds this | 


ice-charged land. And the great continental ice sheet, 
or ice sheets, which is the accumulation of southern 
moisture, crystallized through countless ages, is in 
turn the source of the grandest glacial system of the 
world. This frozen inland sea is perched on a great 
plateau, or a number of plateaus, probably cemented 
together by ice. Its edge perhaps 2,000 or 3,000 feet 
above the level of the sea, its thickness increasing 
gradually from a few feet at the border, until at the 
center the inconceivable frozen mass towers perhaps 
more than ten thousand feet above the level of the 
sea. 

It is quite ageanpes: that here and there are extinct 
voleanie peaks, or an active crater may mar the monot- 
onous white by its varying darker hues as it ascends 
heavenward through the beds of ice and snow, or pos- 
sibly the active voleano will send forth black smoke, 
that will strew the snow for hundreds of miles around 
with ashes, and send forth flames of fiery lava to be 
cooled and solidified into strata of rock as it pours 
over the beds of blue ice. This suggestion is based 
upon the fact that Ross found an aetive voleano south 


* From the Boston Commonwealth, 


— S's 
of New Zealand, and Larsen found severs| sos 
South America. Indeed, most of the islaiis ang * 
defined coasts seem to be volcanic in ofigin. ang m1 
border of the supposed mainland rises abript} rb. 
elevation of from 2,000 to 3,000 feet fro, the red 
studded by mountain peaks towering froin 
15,000 or more feet above the sea level. 

This wild, rugged and precipitous coast is inter. 
sected here and there by broad ravines and 
| valleys, through which the frozen torrents. the arms 
of the inland ice, the great Antarctic glaciers 
slowly but surely out to the sea, sending their CTYSt 
waters into the ocean in the form of huge, tabular ice: 
bergs, which from thence float north by the influence 
of air and water currents, to be lost in the warm em. 
brace of the heated southern seas, to be a 
by the rolling ocean swells, from which the f 
marbled mass sprang centuries ago in the form of in- 
visible vapor. 

This seemingly silent but irresistible force of the 
rlacial phenomena has been going on through count. 
ess ages, equalizing the forces of nature, unobserved 
| by man ; yet as we study it more and more, we 
| convineed that the glaciers of the frigid zones drain 
| the interior basins as truly as do the rivers of the torriq 
|and temperate zones. 

Many of these Antarctic glaciers will probably be 

| hundreds of miles in width as they protrude into the 
| southern seas, expanding and discharging enormons 
| flat icebergs—veritable islands of ice—that linger near 
| their birthplace, forming as they unite the colossal jeg 
| barrier, a great perpendicular wall of ice ranging in 
| height from two hundred to four bundred feet, and 
; extending perhaps seven times as far beneath the 
| water line. 
| For many years it was believed that the whole Ant. 
|aretic realm was guarded by such an impenetrable 
barrier. And this discouraging aspect is probably re. 
sponsible for much of the long neglect of Antarctie ey. 
| ploration. But no unprejudiced mind can, however 
| accept the alleged inaccessibility and lifeless sterility 
|as being based upon sufficient evidence ; certainly not 
| upon evidence of that kind which is likely to satisfy a 
|}modern scientific mind. The recent observations of 
}the whaling fleet bear us out in this argument and 
| prove beyond doubt that at least many of the lands 
| south of South America are accessible. 

Passing from this somewhat vague outline of terres. 
trial surroundings, the vital forms animating the air, 
; land and sea at present, and traces of their past exist- 
enee, particularly the forms of preglacial life, are of 
greatest interest and fathomless importance. 

Up to the present time, neither man nor other forms 
}of land animals or terrestrial vegetation have been 
}found. This startling supposition, coupled with the 
|faet that numberless volcanoes exist, is, perhaps, the 
|most distinctive feature of the cold southern shores, 
| And still more thrilling is the thought, that in the 
| orth, about as faras man has penetrated, traces of 
recent human habitation have been discovered. 

Musk oxen and polar bears were killed, and in North- 
ern Greenland Peary has shown that even flowers and 
butterflies thrive during the summer months to within 
| five hundred miles of the north pole ; while in Siberia 
| forests of colossal proportions still exist beyond the 
Arctic Cirele. 
| The short summer of the Arctic on land is at times 
|almost tropical in character. During the period of 
| constant day a temperature in the sun of from 60 to 80 
| degrees Fahrenheit is not uncommon, while the atmo- 
sphere of the Antarctic seas during a corresponding pe- 
riod has been shown to be normally. below the freezing 
| point. But a very important difference must be noted 
|in the methods of observation. In the north the ob- 
|servations have been taken on shore, while in the 
{south the thermometers have been read on board of 
|ships far away from land, among towering icebergs, 
and amid endless fields of ice. 
| We have learned from our experience in the north 
| that these are surroundings and conditions productive 
| of low temperatures. When the degrees of heat are 
|noted from the land of the Antarctic shores, bathed 
leven at night during the summer by a radiant mid- 
{night sun, I have no doubt that we shall find there 
| thermal belts and sunny nooks, where more congenial 
| conditions prevail than those reported. , 

To my wind human habitation on the Antarctic 

|shores would not be impossible, nor do I deem it by 
|any means improbable to find there an isolated tribe 
|of aboriginal men, feeding and dressing upon the pro- 
| duets of the liberal sea fauna. he food there is suf- 
| ficient, and man’s well-known’ adaptability to the 
| surrounding forces would insure pleasure, occupation 
}and happiness on the cold voleanic shores. 
From what has been said of the land as a whole and 
l|its forbidding surroundings, it must be evident that 
its confines cannot support much life, but the great 
| bodies of water covered more or less with floating 
fields, islands and mountains of ice are not so barren. 
|These waters are pregnant with a voluptuous flora 
jand myriads of animaleules that give food to the 
| countless tribes of animals. 

All who have visited these regions assert that the 
waters teem with life; seals are found there in great 
numbers and variety ; whales and porpoises have beet 
seen by all, while tbe marine bird life is perhaps more 
abundant than in any other quarter of the globe, 
| Penguins, albatross, and Antarctic petrels and sever 
varieties of gulls have been the constant companions 
of all Antaretic voyagers, while scientific investigators 
| have found the waters replete with the smaller forms 
| of life—particularly with the lowest of vegetable forms 
|—the diatoms that administer so largely to the anim 
world. 

This sea life would be quite sufficient to support 
human stragglers that might have been transplant 
or isolated on these, perhaps most desolate of all 
shores. Nor is it beyond human comprehension 
conceive of other forms of land animals that might 
| thrive on this abundant marine fauna and ada 
themselves to the peculiarly frigid surroundings. The 
polar bear, the Arctic fox and wolf are animals of this 
class, who now thrive in the north under similar com 
ditions. ils 

Over this seemingly lifeless landseape there preval 
an atmosphere influenced by the great billowy —_ 
that surrounds it and extends hundreds of miles north- 
ward. Hence opaque fogs, blinding snow squa 
freezing temperatures and blasting gales fullow 
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in rapi! succession during the summer; but this 
mense expose of sea will also have a modifying in- 
io upor: the winter temperatures, and we may ex- 
fluence HPs «coldest periods milder than the Aretic 
[om hes The average precipitation, snow and rain fall, 
— be much greater than in the north, but 


aul ! 

eal imperatare cannot be much lower. 
¢ While we «rc pondering of this mysterious Antaretic 
jand of the resent, if we look for records of past life, 

find to our surprise that there is evidence quite 
wicient to prove that sunshine and warmth were 
S abundant where now all is cold desolation. Cap- 
aS Lager ‘ound at an elevation of about 300 feet 
eee petrified trees with roots, limbs and bark in an 
excellent state of preservation, and he said that “‘the 
yieces of fos-il wood increased as he advanced inland 
op Seymou: (sland, and that they were in a position 
and.of a character that they could not have been 


thrown out of the sea.” He also found in the de- 
pris that fell from the stratified cliffs fossils, probably 
belonging to the Tertiary age, resembling some de- 


seribed by Darwin from atagonia. ; 

“These are the first positive evidences of land life 
from the Antaretie, and while the record is meager in 
the extrenic, it nevertheless opens up a wonderful field 


for speculation and investigation. 

As we examine the ocean bed, we find that a con- 
tinuous layer of bony material is deposited over the 
whole bottom of the southern sea, revealing to usa 
graveyard of countless known and unknown forms of 
life that have contributed their skeletons during a pe- 
riod extending over thousands of years. — 

As I complete this picture of that distant icy bot- 
tom of our globe, where all longitudes cross each other, 
and latitudes disappear, using about all of the definite 
information at our command, and before we launch 
farther into the field of conjecture and possibilities, it 
must be evident that a great transformation has taken 
place, for what must have been the atmospheric and 
other conditions to permit the growth of. trees and a 
previous fauna, as is shown by the unquestionable fos- 

il finds ? 

* While we are amazed by this almost supernatural 
metamorphosis and its grandeur, we naturally look 
for an explanation ; the astronomer steps forward— 
he whose figures we have long learned to regard as 
eold facts, and whose mathematics have won for him 
the title of a trae prophet. With a keen eye he directs 
us to a prehistoric ice age ; during recent times (as the 
astronomer figures, though this be thousands of years), 
caused by a number of eccentricities of the orbit in 
which the earth travels around the sun, and he says 
that the earth has not only undergone one such trans- 
formation, but several; and that at present we are 
undergoing such changes, or ought to be, at both the 
top and bottom of the globe. The southern hemi- 
sphere should be advancing into an ice age when the 
glaciers will extend well into the south temperate 
zones, while the cold seal of the north will be removed 
in ten thousand years, more or less. 

Then a brilliant but periodical sunshine and a gen- 
ial warmth will again reign where now all is a sealed 
icy desert. The climate of the north, even at the 
north pole, will be warm and congenial. The waters 
will be navigable, and, no doubt, the Arctic lands 
will be clothed by a luxuriant verdure, such as sweet 
smelling flowers and edible plants, perhaps even 
trees. 

At that time, too, the climate here will assume a 
tropical aspect and we will be glad to go to the north 
pole to enjoy the cool breezes during the nightless 
days of the Arctic summer, or we may then direct our 
attention to the then endless sheet of ice as it advances 
over the Southern Hemisphere. 

In awe and amazement the future races will then 
behold the slowly moving crystal torrent, exerting its 
destructive and irresistible foree over South America 
and Africa,as it is doing to-day in the Antarctic. 

If we need further confirmation to prove this the- 
ory, the geologist and paleontologist will help us‘out, 
furnishing the missing links. 

Under the colossal sheets of ice and snow in the 
north, as far as man has penetrated, we find abund- 
ant evidence of a previous age of heat and life. Fos- 
sil remains of pond lilies, ferns, reeds and other semi- 
tropical plants that are even too frail to withstand 
the rigors of a temperate climate ; these have thrived 
within a few hundred miles of the north pole in ages 
past. 

The widely diffused beds of coal, the petrified 
woods, the indisputative fossil impressions of both 
the Arctic and Antarctic, prove beyond question that 
the polar regions have undergone congenial periods, 
while the colossal remains of mammoths in Northern 
Siberia and Alaska indicate the stately forms of ani- 
a life that ruled supreme in those distant preglacial 
Imes, 

Such periods have occurred, and the astronomer 
predicts with much scientific precision that we shall 
again return to similar conditions. 








THE CAUSE OF THE MOVEMENT OF 
GLACIERS. 


By P. L. App1son, F.G.8., Assoc. M. Inst. C.E. 


To some readers there may not at first appear any- 
thing very interesting in the movement of glaciers. 
Such is, however, the case with any of the phenomena 
in Nature, and it is not till we seek to unravel the in- 
tricate relationship in the family of physical forces, 
which produce great changes on the face of the earth, 
that the interest becomes absorbed in that which we 
thought worth little attention. 

There is something so profoundly mysterious in the 
regular method employed by Nature in carrying out 
her designs, that if we simply recognize her work, with- 
out even in a superficial manner investigating the 
method by which it is produced, the “pith and mo- 
nent” is all but lost; we, in fact, but look on the out- 
side cover of a book of fairy tales without enjoying 
the charming stories it contains, and thus leave the 

Rhymes of the Universe” unread. 

e are familiar with the appearance of glaciers as 
they lie in valleys and mountain clefts, and bave ob- 
Served how, if two valleys converge and join one 
another, the ice sheets they contain combine in one 
Mass, as two rivers would do, although the ice forming 
the glaciers is often several hundred feet in thickness, 








and seems to be an inert mass of solid matter. There 


is no doubt, however, thata glacier moves down the 
valley very much in the same way as a river, but, of 
course, more slowly. The motion is quicker on the 
surface, and slower at the bottom and at the sides. 
Bat we must not carry this com n any further; 
the physical conditions of the two streams are not the 
same, and their motion, though in many respects simi- 
lar, is widely different in degree and origin. 

It is hardly necessary to point out that a glacier does 
not slide down the valley which contains it. The well 
proved differential movement, the inequalities of the 
ground over which it and the bends round 
which it has to tarn, render sliding motion impossible, 
and besides this, the apparently rigid glacier cree 
down slopes on which soft clay or loose shingle rename 
practically immovable. © 

If we examine a piece of ice, say for example an 
icicle, we find that it is exceedingly brittle; if thrown 
down upon the ground, it breaks into many pieces. 
A piece of soft clay can be bent or compressed into any 
shape with ease, and yet an ice sheet, of exactly the 
same composition as the icicle, will steadily flow down 
slopes so gentle that soft clay will stand on them with- 
out moving atall. When a bed of clay moves down a 
hillside the particles of which it is composed slide past 
and roll over each other till they come to a state of 
rest at the bottom, but as the ice could not behave in 
this manner, other causes must be sought to account 
for glacier motion, 

There is a peculiar irregularity in the movement of 
glaciers, which probably first led to the discovery of 
the cause, and this that the motion is quicker during 
the day than at night, and the summer rate is often 
double that attained during the winter. This shows 
that pressure from behind cagnot be the cause of the 
motion, for, through the greater accumulation of ice 
and snow on the higher levels, the pressure must be 

reater dgring the winter season when the movement is 

east. The fact that the motion of the ice sheet is great- 

er during the day than in the night, and in summer 
than during winter, naturally leads us to conclude 
that heat must indirectly have something to do with 
the phenomenon, for the movement is greatest during 
that part of the twenty-four hours when theice is sub- 
jected to the sun’s rays, and in the warmer seasons of 
the year. An examination of the physical properties 
of the glacier will show how it can be affected by heat 
and yet, as a mass, remain in the form of ice. 

When a thin slab of ice is subjected to microscopi- 
eal examinatiog, it will be seen that it is not, as it ap- 
pears to the naked eye, a homogeneous miass of solidi. 
fied water, but a confused agglomeration of minute 
erystals, with cavities equally minute lying between 
them. A glacier is simply water in a crystalline state, 
and any motion in the mass irvolves the movement of 
the crystals of which it is composed. 

It has already been mentioned that the flow of the 
ice sheet is quickest at the center and on the surface, 
and slowest at the bottom and against the sides of the 
valley ; it follows, therefore, as the motion is differen- 
tial, that the ice crystals in the center of the glacier 
must pass by those composing the sides and bottom. 
This appears to raise a difficulty, for if the minute 
crystals were to crush past one another, owing to their 
traveling at different speeds, they would soon be 
ground toa fine powder. This does not, however, 
take place, and the ice sheet remains a solid and brit- 
tle mass. 

We know that water freezes at a temperature of 32° 
Fah. and in doing so it gives out a certain amount of 
heat and assumes a crystalline form, and at the same 
time expandsabout ten per cent. in volume. In other 
words, one cubic foot of ice at 32° Fah. will only make 
0°908 of a cubic foot of water at the same temperature, 
and acubic fdot of water 32° Fah. will expand to 17102 
eubie feet of ice. If, therefore, water is compelled to 
assume a solid condition, a mechanical force is at once 
exerted through the necessary expansion of the sub- 
stance in freezing. An experiment was tried to keep 
water while it froze inclosed in an iron bombshell 
thirteen inches in diameter. The shell was filled with 
water and the hole securely atoppee up with an iron 
plug weighing three pounds. hen the freezing pro- 
cess began the water expanded, and something had to 
give way in order to provide accommodation for its in- 
creased bulk. So great was the force exerted that the 
plug burst from the shell with a loud report and was 
projected to a.distance of nearly one hundred and 
forty yards, and the ice protruded from the plug hole 
in the stiape of an icicle eight inches in length. 
Another shell was filled in a similar way, and the plug 
was more securely fastened, but when the water froze 
the shell burst, and the ice spread out all over the 
cracks. The mechanical force exerted in both these 
experiments was unmistakable. 

But let ns note the peculiar behavior of the ice. In 
the one case it spurts out from the plug hole and re- 
mains there, joined with the ice inside the shell, a 
brittle icicle eight inches long. If the ice had been 
of the consistency of putty, this form of protrusion is 
what one would have expected, but when it occurs in 
a brittle and crystalline substance, it demands thought 
and consideration. 

On account of the very low temperature to which 
the shellé were subjected, the greater part of the con- 
tents would be formed into ice. This is indeed a neces- 
sarv condition in order that sufficient pressure might 
be exerted to prevent all the water from freezing. In- 
side the shells there would be a crystalline mass, the 
minute interstices of which would be filled with mole- 
cules of liquid water ready to freeze the moment the 
pressure acting on them was reduced. This moment 
arrived when the shells gave way. The molecules of 
water began to assume a crystalline form, some in the 
interspaces and some outside. The compressed water 
spread over the cracks, and through the plughole in 
the shells, and there instantly turned into ice, while 
other molecules of water inside, becoming solid, pushed 
with irresistible foree in all directions the crystals 
already formed. Thus there was an expenditure of 
energy. and an amount of work done by the water 
in giving up heat it had derived from the sun, and in 
assuming a crystalline condition. 

In order to make this point more clear, we may 
briefly mention another well known experiment with 
water and ice. 

Take a pound of water, the temperature of which is 
80° on the Centigrade thermometer scale, and mix it 


with a pound of water at 0°, or freezing. point; the 
mixture will make two pounds of water, the tempera- 
of which is 40° Centigrade. 

Now take another pound of water at 0° Centigrade, 
and mix with ita pound of crushed ice—that is, ice 
erystals—at 0 Centigrade, the same temperature as the 
cold water in the first mixture, and the result is that 
we have two pounds of water at freezing point. 

In both cases the weight of matter at 0° Centigrade 
introduced into the warm water was the same; how 
then is it that in the latter experiment the water is re- 
duced 40° lower than in the former? Before the ice 
erystals could assume a liquid condition they had to 
absorb a certain amount of heat. That heat was 
drawn ftom the warm water, and wma yen reduced 
its temperature, but it did not raise the temperature 
of the ice ; it simply acted as ene in enabling the 
ice to beevme liquid, and remained in that liquid in 
the form of latent heat, to be given up again as soon 
as the water reassumed a crystalline form. One other 
question may very naturally occur to the reader, 
namely, if heat is required to melt ice, how is it that 
water and ice can exist separately at the same tempe- 
rature? In the first place, water at freezing point is 
in an incipient state of crystallization ; and secondly, 
from the commencement to the end of solidification 
the temperature of a liquid remains constant. 

Let us now attempt to apply the foregoing princi- 
ples of the expansion of ice on a small seale to the 
movement of glaciers, and other great ice sheets, 

The sun, in expending its rays on the surface of the 
glacier, does not raise the temperature of 'the ice of 
which it is composed; it, however, imparts energy, 
which, with gravitation, causes the glacier to move 
along that path where, as a whole, it finds least resist- 
ance to its motion. 

The method may be thus described ; The heat of the 
sun welts the ice on the surface of the glacier, and it 
contracts in bulk on becoming liquid, and flows down- 
ward by the aid of gravitation into the interstices be- 
tween the ice crystals below. Here the water is no 
longer influenced by the sun’s rays, and again becomes 
erystalline, but the crannies and corners into which it 
has found its way are not suitable in shape to contain 
it in the form of crystals, and therefore in parting with 
its heat it employs that irresistible force due to erystal- 
lization to make the cavities larger. In other words, 
it pushes away the molecules surrounding it down the 
path of least resistance. But we must not ferget that 
the molecules of water on becoming recrystallized part 
with latent heat. This heat is taken up by adjacent 
molecules of ice, which, in their turn, become water, 
flow downward and exert pressure in the process of re- 
erystallization. Thus, little by little, and froni mole- 
cule to molecule, the heat derived from the sun is 
transmitted through the length and breadth of the 
glacier. The action is not at one place alone, but per- 
meates the whole mass. We must look upon the gla- 
cier as an agglomeration of moving molecules, which, 
having utilized gravitation to enable them to flow 
downward when in a liguid state, follow up that move- 
ment by an overpowering: pressure produced during 
their process of recrystallization. 

But how is it, if a glacier is constantly receiving heat 
ov its surface which passes through its entire thick- 
ness, that it does not in time all melt? Like other 
rivers, glaciers are constantly being fed. with fresh ma- 
terial from their sources and by tributaries, and this 
supply neutralizes the waste which actually does take 
place, and which is represented by the terminal streams 
of water—the origin of some of the greatest rivers in 
the world. A glacier receives heat and energy from 
other sources than the direct rays of the sun on its 
surface. Radiation from the earth, and tepid water 
entering the larger fissures of the ice, convey heat into 
the interior which, in its action, produces exactly simi- 
lar effeets to those caused by the direct rays of the sun. 

If this moleeular theory of the movement of ice is 
the true one, there is no ——- in accounting for 
the peculiar manner in which glaciers adapt their 
shape to the inequalities of the ground over which 
they flow. It is true that crevasses may be formed, 
owing to a sudden alteration of slope producing a 
transverse strain across an ice stream and thus break- 
ing it in two or forming deep cracks (to be healed, 
eventuully, by the process of regelation) before the 
molecular movement can adapt the glacier to the form 
it is required to take; but if time is allowed, ice has 
shown itself to possess wonderful qualities in adapting 
itself to the nature of the valleys in which it moves. 

Perhaps the most striking examples of this kind are 
furnished, not by existing glaciers, but by those of the 
lust glucial period, when on Northern Europe the land 
ice extended much farther south than it does at pre- 
sent, and was of enormous weight and thickness. 
During that period, rock basins, which now form large 
lakes, were filled with ice, and in some instances it has 
been shown that they were carved out of bard rock by 
glacial action. 

The directions in which the ice moved during this 
cold period in Northern Europe is ascertained from 
the marks it caused to be made on the hard rocks over 
which it The striz are a certain indication of 
the trend of the ice flow, and prove that the ice not 
only traveled down the slope into the rock basin, but 
that it also rose up the slope at the other end, although 
the surface of the glacier might be several hundred 
feet above. 

This fact demonstrates more conclusively than any 
other example that could be given, the complex mo- 
lecular movement in every part of a glacier. If the 
ice had moved by pressure from behind, and by gravi- 
tation, as it would affect a mass of plastic clay, it 
would have first filled the lake basin, and then con- 
tinued to flow overthetop. But this was not the case. 
It moved on the top, it moved in the middle, and it 
moved at the bottom ; each molecule in the entire mass 
was constantly taking in energy from t and acting 
alone, and giving out energy and acting in conjune- 
tion with its neighbors in converting that energy into 
motion. 

With regard to the striated surfave of some of the 
harder rocks over which a glacier has in bygone ages 
flowed. it might at first be thought that these mark- 
ings pointed more toa sliding than to molecular mo- 
tion. It must, however, be remembered that the -triz 
are produced, not by the ice itself, but by graving 
tools in the form of stones, which it carries with it in 





its general motion, These stones, loosened from the 
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ground, become embedded in the ice, cutting and | size was also tried in place of the convex with good 
grooving the solid rock surfaces beneath, they them-| results, no change in the focus of the combination 


selves being ground down in the process. 


There is another circumstance which tends to prove | res 


that glaciers in their interior are not inert masses of | 
jee. This is the habit they have of disgorging stones 
and other foreign matter on their surface. An exam- | 
ple of this tendency is that a knapsack. having been 
dropped into a crevasse, found its way to the surface 
of a confluent glacier ten vears later, and more than 
three quarters of a mile from the place where it had 
been lost. 

There is, it appears, no means of arresting the move- | 
ment of glaciers except by cutting off entirely their 
supply of heat, and this for a sufficient time to allow 
them to get rid of that which they bave already ab-| 
sorbed. 

Perhaps the most interesting direction in which 
these considerations lead us is toward the study of the 
action of glaciers and ice sheets during the last and 
former glacial periods. Evidence of this action is to 
be found on every hand, and it is often strange to 
think as we stand in the warm sunshine in a pleasant 
wooded valley, decked with every variety of vegeta- 
tion, that about the time when man apparently first 
appeared on the earth the place lay hundreds of feet 
below a great sea of ice which overspread Northern 
Europe. 

Enough has been said to draw the attention of the 
reader to the means employed by Nature for carrying 
put the work which she desires to perform. She em 
ploys no labor nor constructs elaborate machines to 
do her will,. but, through the reciprocal relationship of 
the physical forces, causes great changes to take place 
in the universe, which, simple as they may seem to be 
in. the abstract, like the movement of glaciers, are, 
though complex in the extreme, superbly accurate and 
efficient in every detail.—Knowledge. 








BROOKS’ NEW FORM OF REFLECTOR 
TELESCOPE. 
, Dr. Brooks writes to the English Mechanic as fol- 
OWS : 

Tn 1884 I was engaged in repolishing and refiguring | 
the metal speculum of a Herschelian reflector then | 
the property of Hobart College, in this place. it was 
of 7 in, aperture and about 10 ft. focal length. 

While the speculum was in my keeping I made trials | 
of numerous combinations, among them the Casse- 
Ss As there was no central hole in the specu- 
um, I was obliged to receive the rays reflected back- 
ward from the convex mirror, on one side of the large 
speculum. All parts were attached to a flat board by 
— and screws, giving every facility for adjustment. 

he convex mirrior was a 3 in. diameter lens, silvered | 


on its front surface. A flat mirror of about the same 
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being produced in the use of the flat, and this in some 

ts would be an advantage. 
inally, the convex mirror or flat, whichever was be- 
ing used, was placed to one side of the rays coming 
from the object, thus leaving the large speculum un- 
obstructed. The large speculum was tilted toward the 
small one, and the small mirror, whethe: convex or 
flat, was inclined, so that the distortion caused by the 
tilting of the large speculum was corrected, and the 
image was sent to the eyepiece with perfect definition. 
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THE BROUOKSIAN REFLECTOR. 


The arrangement is shown so plainlv in the above 
diagram as to need no further description. Its many 
advantages are also apparent. The large speculum is 
not obstructed, the distortion caused by the inclina- 
tion of the large speculum is corrected by the proper 
inclination of the small one, and the length of the in- 
strument is reduced to about one-half of the focus of 
the large wirror. 

In harmony with the nomenclature of the subject, 
I named this telescope, when I invented it eleven years 
ago, the Brooksian reflector, and should I prove to be 
the prior inventor, I shall be glad if my astronomical 
brethren will adopt the name. 

Wit11AM R. Brooks, F.R.A.S. 

Smith Observatory, Geneva, N. Y. 





THE ECLIPSES OF 1895. 


THE eclipses of the 11th and the 26th of March, or of 
the vernal equinox, are of greater interest than those, 
their counterparts, of the autumnal equinox, occur- 
ring on the 4th and 18th of September. The partial 
solar eclipse of the 26th of March is not visible in the 
southeast of England—only as a mere fractional 
phenomenon in the north and west of Britain—and 
will be but of little general interest here, though it 
may attract some notice from travelers crossing the 
Atlantic on that date, as about « third of the sun’s 
disk will be hidden during the maximum phase to be 
seen on the Canadian side. The solar eclipse of the 
20th of August will not be visible here, nor will that of 
the 18th of September, which, in fact, will be of in- 









































THE ECLIPSES OF 1895—-DIAGRAM SHOWING THE MUTUAL RELATIONS OF THE SUN, 
EARTH, AND MOON FOR EACH OF THE FIVE ECLIPSES OF THE YEAR. 
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terest to the inhabitants of the southern \emiephe 
only. The total eclipse of the moon of Se; ‘ember 4th 
—so similar in other respects to that of ihe lith 
March—fails in interest in these islands, :< the meat 
sets during the total phase, and it is only the “ blotting. 
out process” that will be seen. 


EXPLANATION OF THE DIAGRAY. 


The mutual positions and relations of 
bodies—sun, earth and meon—are shown 
gram for each of the five eclipses of the year, 
drawing represents in perspective a zone «/ the celes. 
tial sphere treated as a cylinder. Upon it are 
down the apparent motion of the sun in tije heavens 
during the year, and the motion of the mooi as it 
pears to us during the first four weeks of the A 
month. The earth, as the position of the observer is 
represented as stationary in the center of the zone, the 
moon’s orbit being also shown there. In the cage of 
the lunar eclipse on the 11th, the sun is shown ip its 
position for that date on the nearer portion of the 
cylinder. A strong black line carried from it to the 
earth in the center, then beyond to the moon ip its 
orbit, and continued to the apparent position of 
that body shown on the distant side of the cylinder 
connects the three factors of the phenomenon, and 
will serve to indicate, on one side, the axis of the sheaf 
of sun’s rays passing to the earth, and beyond that 
a the central line of the shadow thrown by the 
earth, on that date, cast upon its satellite. On the 
diagram the shadow is emphasized at A. The 
lunar eclipse of the vear—that of September 4th—is 
shown in the same way, but the sun then being in the 
opposite quarter of the heavens, the eclipsed moon ap- 
pears on the nearer half of the zone. In this case the 
earth’s shadow is indicated at B. In the solar 
nomena the moon’s body is shown interposed between 
the sun and the earth, and the eclipse consequent on 
that obstruction is in each case depicted on the sun’s 
face. The maximum phase as on the earth generally 
is given, and not that for our islands.—London Daily 
Graphic. 








(From THe AsTROPHYSICAL JOURNAL.] 
ARTHUR COWPER RANYARD. 


It is with deep regret that we record the death of 
Mr. A. C. Ranvard, which occurred at his home in 
London on December 14,1894. Arthur Cowper Ranyard 
was born in 1845. In his early life he was much influ. 
enced by De Morgan, from whom he received part of 
his mathematical training. In 1868 he took his 
at eae and three years later he was called to 
the bar at Lincoln’s Inn, where he continued to prac- 
tice his profession until shortly before bis death. 

But while busied with his legal duties, he found time 
for much work in mathematics and astronomy. From 
the time of his election as a fellow of the Royal Astro- 
nomical Society in his eighteenth year until the be- 
ginning of his last illness, he was one of its most active 
and faithful members. As honorary secretary from 
1874 to 1880, and as a member of the council for twenty 
years, he contributed as few men have done to make 
the influence of the society what it is to-day. The 
London Mathematical Society was established partly 
through his efforts, and he served it also as an 
honorary secretary. His contributions to astrophysics 
have been numerable and valuable. Few of the 
memoirs of the Royal Astronomical Society are so 
frequently consulted as Volume XLI, in which he 
brought together the observations of total eclipses of 
the sun up to 1875. This is an invaluable work to 
solar physicists. 

After Mr. Proctor’s death he undertook to complete 
the unfinished volume of the Old and New Astronomy 
and to edit Knowledge. In the former the chapters 
added by Mr. Ranyard are the most valuable portions 
of the book. Knowledge, too, wasmuch improved un- 
der his editorship, and by his plan of publish 
photogravure reproductions of the best astronomi 
photographs, students were for the first time enabled 
to obtain these valuable records. The broad and ot 
erous nature of the man is shown by the way in which 
he sacrificed personal interests and devoted himself to 
the task of carrying to completion the work of another. 
His association in editing De Morgan’s Newtonis a 
further example of the same spirit. 

His papers dealt with a wide range of subjects. Solar 
phenomena particularly attracted him, aud he brought 
forward much evidence to show that prominences are 
projected into a resisting medium, and that a true solar 
‘atmosphere ” does not exist. He contended that the 
gases surrounding the sun show no such increase in 
density near the photosphere as they would if the 
lower layers supported those above them. In the forms 
of certain nebule he detected remarkable analogies 
with those of solar prominences. The dark areas 0D 
long-exposure photographs of the Milky Way and 
other parts of the sky he considered to be masses of 
absorbing gas between us and the brighter nebula. He 
devoted much study to the question of the structure of 
the universe; his treatment of this subject may be 
found in the Old and New Astronomy. 
Asan investigator he did much work, especially 
at the solar ecli of 1870, 1878 and 1882. His ve 
active life left him so little opportunity for researe 
that just before his death he was planning to estab- 
lish a large observatory, and to devote his entire time 
to astrophysical investigation. The spectroheliograph 
which had been used in the recent attempts to photo 
graph the corona at the observatory on Mount Etna 
was to be attached to his reflecting telescope for W 
on the sun, and a large reflector of novel and ingé 
nious design was to be devoted to stellar spectroscopy: 
But his death occurred while the details of these plans 
were under consideration. ' 
In his many-sided life his kindly nature and wide 
sympathies brought him many wari friends. y 
will keenly feel his loss, G. E. H. 








CRAMPS AS A SIGN OF DIABETES. 


Dr. UNsHUL has called attention to a symptom 
which I have been for many years familiar with, and 
ought long ago to have recorded, namely, cramps 1 
the lower limbs in cases of diabetes. He says the = 
tom occurs in 21 per cent. of cases. I have not 3 





oned it up in this manner, but I suspect he is neat 
to the truth. 1 agree with him in observation that the 
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are rare in the daytime; \nost common at night, | upon two of the rings a velvety spot of a steel blue | formed into a nymph, finishes its evolution in May or 
_ te the night; and very painful, althovgb not of | called the ‘* mirror.” June, and makes its exit in a perfect state by gnawing 
+A meontivuance. He speaks of them as if confined| The ravages caused by the Lasiocampz# have been | through the cage that has sheltered it. 


the muscles of the calf of the leg; mt I have known 
aonb to occur in the other leg muselés, especially the 

stensor lonzus pollicis, by which the great toe is very 
7 nfully drawnup. Lhave observed the symptom also 
?— extensor longus digitorum. Connected with 
-* xlie symptoms there is another sign, which 


ASIL¢ 
the patient does not feel, and which is therefore not 
known to him until it is pointed out; that is, a pain- 
jess motion or twitching of the leg muscles, observable 
mostly in the early morning after good sleep, and last- 


; or three hours, but passing away during the 
Me Tn some cases these movements, which are 
most marked in the gastrocnemii, will be so rapid 
that as many as thirty or forty of them may be seen 
doring a minute. When either cramps or painless mo- 
tions of the kind named present themselves, the urine 
should be examined for sugar.—Sir Benjamin Ward 


Richardson, The Asclepiad. 





THE BOMBYX OF THE PINE. 


Tux forests of conifers of Champagne have been over- 
ran for several years past by the caterpillars of a a 
(Lasiocanpa Pini) that have caused serious havoc. The 
ravages in 1894 assumed extensive proportions. Areas 
of several hundred acres were devastated, and the own- 
ers, with consternation, saw the scourge becoming of 
greater and greater importance. These caterpillars, in 
fact, are possessed of an extraordinary voracity. As 
goon as they are hatched, they begin their work of de- 
struction, contenting themselves at first with rasping 
the pine needles and then soon digesting them in their 
entirety. Serious and attentive observers have found 
that a caterpillar, when half developed, will devour a 
needle in less than five minutes, and that this same 
caterpillar, before reaching the chrysalis state, absorbs 
more than a thousand. From this may be seen the 
importance and extent of the ravages that these cater- 
pillars occasion when they exist in large numbers. 


complained of in all times. Brehm mentions reports 
dated 1776 and givesan extract from a communication 
made in 1869 by a forest employe, well showingin what 
enormous quantities and in what extraordinary masses 
these insects are sometimes united. ‘In the region of 
Molibitz, near Wurgen,” says he, ‘there were gath- 
ered one quintal and forty-nine pounds of eggs, sixty- 
four Saxon bushels of female moths and a hundred and 
twenty-four bushels of caterpillars, without reaching 
the end of the scourge.” 

It. may be imagined that before such enemies, one 
is forced to find means of destruction. Unfortunately, 
such means have not given very appreciable results. 
In a laboratory, it is relatively easy to reach a solu- 
tion of the question in operating upon small quanti- 
ties and under special conditions; but the case is no 
longer the same when it becomes a question of des- 
troying insects at liberty. Their large number and 
small dimensions are causes that too often paralyze the 
efforts wade to this end. 

For the destruction of the Lasiocampa Pini, the use 
of pure petroleum, and of petroleum mixed with water, 
has been recommended, but with these processes the 
net cost is too high, and it is difficult to reach the 
summit of the trees. Searching for the cocoons and 
moths has also been recommended. Collecting the 
caterpillars during winter, when benumbed by cold, 
and later on, in spring, at the moment when they 
leave their retreat, would also give good results. An- 
other method that might be employed at this same 
epoch would be to surround the trees with a girdle 
of tar or glue. The caterpillars would not cross this 
obstacle, but the expense again would perhaps be too 
great. 

Finally, nature comes to the aid of man to prevent 
the excessive multiplication of the ae Other 
insects of smaller size attack them, and finally destroy 
large numbers of them. The eggs and the.caterpillars 





are devoured by numerous parasites, 





Fie. 1.—BOMBYX OF THE. PINE. 


The spruces, Seotch firs, and sea pines are attacked 
by the Lasiocampa Pini, a species that is common also 
in Germany, Auvergne, the Landes and the Vosges. 

The bombyx of the pine, in its adult state, presents | 
no peculiarity (Fig. 1). The anterior wings, which are | 
ofagrayish color, are smaller and darker in the male | 
than in the female. They are crossed by a wide stripe | 
of a brownish red, and are provided with a small 
crescent-shaped white spot, which permits of easily 
distinguishing the species. The terior wings are | 
lighter. The variation in color between the individu- 
als is very great, and this same variation is found again 
in the caterpillars. 

The antenne of the male are much more pectinate 
than those of the female. The latter is of a very 
sluggish nature, and has the habit of remaining im- 
movable upon the trunk of the trees. 

The female of the Lasiocampa Pini deposits upon 
the needles and branches and even upon the trunks 
upward of a hundred eggs, forming more or less import- 
ant groups. These eggs, which are at first of a green- 
ish color, become gray shortly betore hatching. 

Inthe month of August the eaterpillars hatch out 
va begin their ravages. During the winter, when 

ey have reached half their growth, they take refuge 
under the moss. If the cold is severe, they become | 
reir but as soon as the temperature rises, their flexi- | 
pore returns, and, toward the month of April, the 
~ Uses straighten out, crawl over the trees and begin 
wt Seek a place suitable for spinning theit cocoons, 

lich they fix among the strip branches as well as 
ates the cortical scales of the trunk. Three weeks 
Tal ‘or the nymphosis,fand toward the middle of 
— moth escapes from its prison in order to give 
of a 0 anew generation, which will continue the work 
estruction and extend the area of the ravages. 

Bre above Stated, the caterpillar varies much in color. 
oan grayish white alternate with the most di- 
tions Shades, and numerous hairs with nacreous reflec- 
tine feet the entire body. If one irritates it by stir- 

a it lifts tne fore part of its body, and strikes the 

fom right to left, and in this position we observe 


| 





Fie. 2—CATERPILLAR AND COCOON. 


The female of a small hymenopter, the Teleas lwv- 
insculus, lays its eggs in those of the bombyx of the 
pine. The number of eggs thus laid may be some- 
times as many as thirteen. Stollwerk tells us that he 
has seen 700 Teleases come from 60 eggs of the bom- 
byx. When the eggs of the latter abound, several 
generations of the parasite muy succeed each other in 
the same year. 

The Microgaster nemorum, which belongs to a genus 
very rich in species and that almost all live at the ex- 
— of other insects, attacks the caterpillars. The 
arve of this species are found to the number of sev- 
eral hundred in the body of the latter. 

After gnawing the integument of their victim in or- 
der to escape, these small hymenopters, as soon as 
their body is half free, begin to spin their little white 
shell. Twenty hours suffice to finish this work, and 
the pretty caterpillar then exhibits a most forlorn 


a 

he number of caterpillars destroyed in this manner 
is very great, and here and there it is easy to see their 
skins thus pierced and agglutinated into a huge mass 
along the trunks of trees. 

The caterpillars of the bombyx of the pine are like- 
wise devoured by several ichneumons, one of whieh, 
the Anomalon cireonflexum, undergoes very curious 
transformations.. The female inserts her eggs in the 
body of the caterpillar of the Lasiocampa by means 
of her ovipositor. The larva which hatches out lives 
in a free state in the caterpillar and gradually devours 
all its organs. At the outset. this larva is searcely as 
thick as a horse hair and 2°25 mm. in length. Then it 
widens out and diminishes in length, and the appear- 
ance of the ramifications of the respiratory apparatus 
soon shows the progress of its evolution. The buccal 
apparatus becomes complete, and the larva finally 
possesses the organization of the other parasites and 
shows a disposition to select a convenient place for 
undergoing its metamorphosis. 

Its host during this time has continued to grow, has 


The parasites just wentioned are good destroyers.of 
the Lasiocampe. Yet we must not rely too much 
upon these auxiliaries and lose sight of other means 
of destruction for arresting the progress of an invasion 
that has already caused great havoc.—La Nature. 








(From Nature.) 
SOME SUGGESTIONS ON THE ORIGIN AND 
EVOLUTION OF WEB SPINNING IN 
SPIDERS. 


Ir cannot be reasonably doubted that one of the 
most interesting features connected with the natural 
history of spiders is their habit of gaining a livelihood 
by spreading nets for the capture of prey. It may be 
that the large share of the attention of naturalists that 
this habit has attracted is to be attributed tothe fact 
that it appears to be confined in the animal world to 
spiders and men. This circumstance is of itself suffi- 
ciently remarkable to call for special eomment; but its 
interest is not a little enhanced by the reflection th 
since spiders nade their appearance in the history 
animal life vast ages before man came upon the scene, 
none of us can justly claim that any member of our 
own kind was the firstin the field in the invention of the 
art of netting. Possibly, indeed, the oft-repeated and 
unavoidable observation of the efficacy of a spider's web 
for the purpose of catching otherwise unobtainable prey 
may have roused in the brain of so_ e intelligent hunter 
among our ancestors the idea of the practical utility of 
a similar instrument for the capture of fish or other 
eatable forms of life. But if this be so, civilized man 
has long forgotten the debt of gratitude he owes to 
spiders. For, to the average individual among us, a 
spider is a thing to be looked upon and spoken of with 
fear and dislike amounting to loathing, and to be 
ruthlessly destroyed when a safe chance of destruction 
is afforded. 

It is, perhaps, on account of this widespread repug- 
nancethat the science of arachnulogy hasclaimed within 
the last century far fewerstudents than many another 
less instructive branch of zoology. Moreover, such at- 
tention as it has received is no doubt eee due, as 
suggested above, to the wonderful web building pow- 
ers that spiders Sess, 

But those who have devoted their time to the 
study of webs have, for the most part, contented them- 
selves with observing and recording the structure and 
method of formation of the various types of nests and 
snares, and in claiming or disputing their value as a 
basis for a natural classification of the animals that 
make them. This has resulted, if in nothing else, at least 
in the accumulation of an array of facts sufficiently 
vast to make it possible to attempt to weave them into 
a coherent and intelligible whole. ~ — to trace the 
origin and evolution of the habit of net spinning. It is 
strange that but a small number of students seem to 
have occupied themselves with this most attractive 
aspect of the —— With the exception, indeed, of a 
few authors who have here and there thrown out stray 
suggestions upon particular points, no one appears to 
have seriously set himself to the elucidation of the whole 
problem. 

It is true that in the second volume of his work 
upon the American orb weaving spiders, Dr. McCook 
devotes a chapter to the *‘ genesis of snares ;;but since 
he does not appear to be able to attach great import- 
ance to the evidence in favor of evolution, his treatise 
on the ——_ practically resolves itself into a demon- 
stration of the fact that, by starting at any point you 
please, in what is called ‘‘aranead spinning work,” a 
series of gradations may be traced from one modifica- 
tion of architecture to another, from the simplest to the 
most complex, or from the most complex to the simplest. 
He thus sueceeds in leaving his readers completely in 
doubt as to whether or not he intends one or all of his 
attempts at tracing the *‘ genesis ” of snares to represent 
what has actually occurred in the course of nature; and 
one closes the chapter without satisfactorily ascertain- 
ing if its writer has any definite views respecting a 
primitive form of spinning work. Yet at the same 
time, it must be admitted, an impression remains that 
the suggestions that are put forward, based as they 
are upon an extensive knowledge of the subject, point 
in more than one instance to the true lines along 
which the web spinning habits have been evolved. 

In attempting to arrive at an understanding of the 
origin of any structure or instinct in an animal, one 
nowadays naturally refers for an explanation to what is 
hypothetically its ancestor, or, failing this, its ancestor’s 
nearest ally. If this inethod of research be adopted in 
connection with the spinning powers of spiders, it is 
found that silken threads are fabricated by two allied 
groups of animals, both of which are believed by some 
students to stand, in many respects, nearer than spiders 
do to the ancestor of the class to whichispiders, scorpions, 
mites, ete., belong. In one of these—the Chelifers, or 
book scorpions—the presence of silk glands has long 
been known. Inthe other—the Phrynidw—their exist- 
ence is now, for the first time, 1 believe, pointed out. 
The function of the silk in the Chelifer is cocoon 
spinning; and that it is materially the same in the Phry- 
nidz is shown by the easily verified fact that the egg 
ease of the mother is secured to the lower surface of 
her abdomen by fine silk-like threads. One of the 
chief interests of this discovery lies in the circumstance 
that of existing animals the Phrynidw appear to be 
most nearly allied to the immediate ancestor of the 
spiders. e are, therefore, justified in concluding 
that originally the silk in spiders was utilized for the 
purpose of making a case for the eggs. 

If, however, we consider the question from the stand- 
point of spiders alone, it seems to me that we should 
naturally arrive at the same result. For it is, a priori, 
probable that the primitive form of spinning industry 
was that particular kind which is now common to all 
groups. But when we pass in review the —s 
work of the various tribes of spiders, we find that the 
habits of utilizing the silk for constructing a snare, or 
drag lines, for enswathing captured prey, or for pur- 
of locomotion, do not occur, by any means, in- 
variably th out the class. Infact, we cannot say 
of any one of them that it is characteristic of spiders. 
Not so, however, is it with cocoon spinning. For, 





moulted and finally undergone nymphosis. The larva 
of the Anomalon cireconflexum becomes likewise trans- 


however different from each other in structure spiders 
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may be, and however dissimilar in habits and mode of | simple silken tent or tube, similar to that from which 





life, we yet find that the instinct of the mother to spin | all the more or less complicated forms of tubular nests! 
a cocoon for the protection of her eggs is never want- | ap to have been developed. Perhaps the most. 
ing, rudimentary form of snare arose, as Dr. McCook. has. 


Granting, then, the possession of silk glands inber | suggested, from the chance spinning of a few stray 
ited from an ancestor, we may conclude that the first | threads about the mouth of the tubular retreat ; or, 
step in the development of web spinning was the for-| perhaps, an irregular network of threads spun around 
mation of the cocoon. What was the second? We the aperture to interfere with the entry of such ene- 
know that aspider’s care for hes eggs does not, as a| mies as wasps was the first step in the evolution of 
rule, cease with the completion of the cocoon; some spe- net spinning; or even lines anchoring the tube se- 
cies carry it about with them ; others mount guard in its | curely in its site might have first served the purpose of 
vicinity. Possibly the former was the original method | catching prey. But, however this may be, it is clear, 
of disposing of it. But if so, since such a habit must | as Dr. Romanes* has pointed out, that “there is much 
more or less impair the mother’s activity and must | potential service to which the power [of net acme 
render her a conspicuous object of attack, we can un-| may be put with reference te the voracious habits o 
derstand why it has been abandoned for the latter| the animal.” Taking this into consideration with the 
method by the great majority of spiders, and is now | variation in structure presented by different species of 
almost confined to those species in which the nomadic | spiders. it is not surprising that there are many modi- 
mode of life reaches its highest development. If, on | fications of the net. Sometimes it is a thick, closely 
the other hand, as seems more likely, the primitive | woven horizontal sheet, which is continuous at one 
habit was that of watching by the cocoon, we can un- | extremity with a tubular retreat, as in the case of one 
derstand that during the temporary period of quies- | of our commonest house spiders, Tegenaria ; or, as in 
cence thus enforced, the mother would naturally seek | the equally common Amaurobius, the net is less regu- 
concealment anc protection for herself ; and since she | lar in shape and less thickly woven, but is still con- 
possessed the instinct and material for constructing a | tinaous, with a silk lined hole, in which the spider 
receptacle for her eggs, it is possible to see how a slight | lurks ; or again, the web, as in Pholeus or Theridium, 
modification of intelligence might have led her to ex- | may be composed of an irregular meshwork of inter- 
tend the same protection to herself by weaving a cov- | lacing threads, without any snch tubular retreat as 
ering over and around the retreat in which she had | that constructed by Tegenaria or Amaurobius ; or, 
sought refuge. Then if an aperture for ingress and | lastly, it may be composed of radiating and concentric 
egress, for purposes of feeding, were left at any spot | lines, like that of our garden spider, Epeira; and it 
in the wall of such a protective domicile, there would | Seems to be generally admitted that this orbicular web 
arise, in a rudimentary form, what is known as the | of Epeira manifests the greatest perfection of instinct, 
tubular nest or web. And the next simple but import- | and is therefore to be regarded as the highest form of 
ant step would doubtless be the adoption of the silken | this kind of spinning work. Consequently, the ques- 
tube as & permanent abode for the mother after the | tion concerning the possible steps by which such a 
dispersal of the young to shift for themselves. | structure has been evolved cannot fail to be of in- 
As a matter of fact, some spiders have advanced no | terest. 
further than this stage. The females of some Drassida, | In the first place, if all snares are traceable back to 
for instance, spin a temporary retreat for themselves | 4 common tubular origin, it may be taken for granted 
and their young at the breeding season; while others | that those that are still associated with a tubular re- 
utilize the retreat as a permanent dwelling place. ‘treat are, ceteris paribus, of a more primitive type 
Lastly, the view that the formation of a tubular re- | than those in which the tube has been abandoned. 
treat was in reality the second stage in the evolution | Furthermore, it may be confidently assumed that the 
of web spinning, seems supported by the circumstance | habit of weaving the lines of the snare radially and 
that the tube, whether accompanied or not by acces- | concentrically in a definite and elaborate pattern was 
sory developments, is, with the exception of the co- preceded by the habit of arranging them irregularly 
coon, the most constant feature in the spinning indus-|and without’ order. Looked at from this point of 
trv of spiders. | view, the web of a Tegeparia or Amaurobius is a much 
Adopting then, for these reasons, the conclusion | less specialized structure than that of an Epeira. It 
that a simple tube ‘was the primitive form of nest, it) May consequently be concluded that the complete 
seems that the evolution of web spinning has been |orbicular snare of the latter animal, and of orb 
earried out along two main lines. Along one there is a | Weavers in general, has been derived from one which, 
gradual elaboration of the tube until it culminates, so like that of the tunnel weavers, was composed of ir- 
far as structural complexity is concerned, in the trap | Tegularly crossing threads, and was continuous at one 
door nest with which every one is familiar; along the extremity with a tubular domicile. Having arrived 
other, the tubular nest either ultimately disappears , at this conclusion, we naturally appeal to nature for 
or, retaining its primutive simplicity, it isto a greater corroboration, and search for connecting links. Nor 
or less extent superseded by the formation of a vew | need we look far. For, taking first the tunnel weavers, 
structure—namely. the net for ensnaring prey. we find that a species of Dictyna, a spider nearly allied 
It will not here be necessary to enter upon a discus-| to our common Amaurobius, constructs a snare of 
sion concerning the various forms of tubular nests that which the threads are arranged radially and concen 
are constructed ; but a few words respecting the prob- | trically, but so roughly that the resemblance to the 
able origin of the door-making habit may prove of | finished structure with which we are familiar in our 
interest. | garden spiders is only remote. Nevertheless, one can- 
ln the first place, it is important to note that the re- | not avoid the conclusion that it represents an initial 
markable instinct to close the aperture of a tubular | Stage in the development of the perfect orb. 
nest with a movable lid is possessed by spiders belong-| Turning. in the next place, to the orb weavers, we 
ing totwo groups. These are the Lycosid#, or wolf | 24turally look out for snares constructed upon a more 
spiders, of which the south European Tarantula is a | primitive plan than that which is typical of our Eng- 
historicai example, and the gigantic Aviculariida, | lish species of Epeira. But if there be any such in ex- 
whieh have won such a bad name for their alleged | istence, we should reasonably expect, in accordance 
bird-catching propensities. But although there is no | with our hypothesis, to find these simpler kinds as- 
direct genetic affinity between the species composing | 80ciated with a tubular retreat. And our expectation 
these two families, it is nevertheless highly interesting | would be justified by facts. For the large and hand- 
t» note that they present a close parallelism in nest | Some tropical genus Nephilengys spins a web which is 
architecture. In both there are species which form no | Structurally intermediate in character between that of 
nest, others which construct a simple silken tube, and | Epeira diademata (our garden spider) and that of the 








others which close the aperture of the tube with a | tunnel weaver, Dictyna.¢ This web resembles that of 
hinged door. 
stinet has been independently acquired in the two | tube, with an expanded funnel shaped mouth opening 
cases. 
Moreover, it is probable, as will presently be ex-' the latter, instead of being fashioned like that of the 
plained, that in both cases it has been brought to its | ™ajority of tunnel weavers, consists of a scanty mesh- 
present state of perfection under stress of the same ad- | Work of lines arranged radially and concentrically with 
verse conditions of life. As is well known, Mr. Mog- | Tespect to the mouth of thefunnel. In this particular 
gridge long ago suggested that the instinct to con-|it 1s similar to the net of our garden spider, Epeira ; 
struct the door may have arisen from the habit of | but its area, instead of forming a complete circle, ex- 
closing the aperture of the tube in the winter and | tends over only about one-third of this figure. The 
opening it aguin in the spring. This idea, in sub- | importance, however, of this distinction breaks down 
stance, has been adopted and further developed by | when the webs of other species of orb weavers are 
Dr. McCook, who states, upon the authority of Mrs, | t@ken into consideration. For it is found that those 
Treat, that a North American species of wolf spider | Of the Malaysian Epeira beccarii, as figured by Mr. 
(Lycosa tigrina) has acquired the instinet of sealing | Workman, and of the North American Epeira laby- 
up the aperture of her nest during the breeding sea- | Tinthea of Hentz, are completely circular, and yet the 
son of the Mason wasps; for at this period these in- | T@dial threads at the center of the web spring from 
sects scour the country for spiders, in order that they | the mouth of a long silk tube, in which the spider 
may lay up a store of food for their young. When the|/urks. 
wasps have disappeared with the close of their hunt-| To all intents and purposes, therefore, there are not 
ing and breeding season, the spiders venture again to | ™4ny links missing in the chain which starts with the 
remove the covering of their nests; but Mrs. Treat | Web of a tunnel weaver, like our house spider, Tege- 
has made the further important observation that | 2@ria, and terminates with that of our garden spider 
some exaw ples leave the covering attached at one | Epeira. Furthermore, from the web of Tegenaria 
point. Thus a genuine, though roughly formed, trap |gradations may be traced backward to the simple 
door nest is produced. In view of this circumstance, | #bular retreat of some of the tunnel weavers belong- 
there cannot be much doubt that the permanent and ; ing to the family Drasside, which merely construct a 
highly finished trap door nest of the Russian Lycosa! Web to serve as a nest during the breeding season. 
opifex has been siwilarly brought about, as M. Wag-| But to strengthen the probability that such an evo- 
ner, the discoverer of the species, has suggested, under | lution of webs has ever occurred, it is necessary to be 
the stress of the dire persecution from wasps to which | able to show in what respects a snare composed of 
spiders in general are subjected. radiating and concentric lines may excel in efficacy 
Being thus able to trace with some degree of cer-| the sheet like web of a Tegenaria or the tangled mass 
tainty the steps by which the trap-door nest has been | Of threads of a Phaleus. 
evolved in one group of spiders, namely, the Lycoside,| _ First, it seems clear that threads which radiate 
we are justified in concluding, at all events until evi-| directly from the spot where the spider is stationed 
dence to the contrary is forthcoming, that it has been | ™ust wore rapidly and more certainly inform her of 
evolved in the same way in the case of the Aviculariide | the position of a struggling insect than irregularly 
—the trap-door spiders par excellence. crossing threads, which must spread the vibration in- 
The primary influence, then, that has been at | “iseriminately in all directions ; and the advantage of 
work in guiding the evolution of the architecture of there being as little delay as possible on the spider's 
the tunnel making species has apparently been that | P@tt between her perception of the vibration and her 
great necessity for the preservation of life, the avoid-|@FTival at the spot where it originates wiil be readily 
ance of enemies. But if we turn to the other line, 
along which the web building instinct has been de-| *~42!™a! Intelligence,” p. 206. 
welaged, we find that the primary guiding influence of a species of thi 
has been that second great vital necessity, the acquisi-| which he kindly brought = from Durban, while acting as medical 


tion of food. enough keep 
As has been already stated, the origin of the webs pn ht PL AD I 





Yet it is certain that the last named in- | Tegenaria and Dictyna, in consisting of a long silken | 


direetly upon an extended network of threads. But! 








which function as snares seems to be referable to a! of the web. 





—=_= 
understood by those who have observed | owerfal 
sects break loose from the web before bein: seized red 
the spider, Second, the object of the concentrie by 
is evidently to support the radii and to {ijj Up the 
spaces between, them. It may perhaps be urge how. 
ever, that these two ends would be apparently’ 
satisfactorily attained if the inter-radial reg, U™ 
filled in by a complete sheeting of web, or, at all 
events, by a larger number of threads than is used 
an Epeira for this purpose. But it must he by 
bered, in the first place, that in proportion as the 
mesh of the web becomes closer, the whole structure jg 
rendered more and more liable to be beaten down 
the rain, or blown into shreds by the wind, unless its 
supports are correspondingly multiplied ; and jp the 
second place, that every thread of white silk that is 
added to the web tends to make it more and » 
conspicuous, and so to convert it into a visible ob 
which will serve as a warning to wary flies and as an 
attraction to marauding was And these are 
two ends which it is particularly the spider’s interestty 
avoid, inasmuch as they are alike detrimental to its 
chances of life. 

It is legitimate, therefore, to conclude that the prin- 
cipal, if not the sole factor that has guided the evoln- 
tion of the orb web has been the advantage gained 
by a delicacy of construction, involving comparatiye 
invisibility. But the making for invisibility has 
been kept in check, and has not been permitted to Zo 
to the length of interfering with the efficacy of the 
web as a net, for which a closeness of mesh 
strength of thread sufficient to intercept and hold jp. 
sects is a vital necessity for the spider. 

Seeing, then, the advantage of the radiating threads 
as rapid and sure transmitters of vibration, and the 
necessity for a net as inconspicuous and delicate and 
yet as strong as possible, we are led to inquire if the 
method of filling up the inter-radial spaces with eon. 
centric lines is not calculated to afford the greatest 
possible support to the radii. This inquiry must, | 
think, be answered in the affirmative. For if, ag ig 
the case here, the threads be drawn from points on 
one radius to points on another, so as to make the two 
interior angles on either side of them equal, these 
threads are the shortest that can be made ; and the 
shorter the threads, the less their elasticity, and the 
greater the support they supply to the radii. This 
fact alone has n, one would think, of sufficient im. 
portance to bring about the concentrie arrangement 
of the supporting lines. But more than all this, it is 
also to be borne in mind that the shortest threads 
utilize the smallest quantity of silk, and take the 
shortest time to spin. that, in constructing a net 
of radiating and concentric threads, it appears to me 
that an Epeiza economizes both time and silk, and in 
addition renders her snare as strong and as service- 
able, and yet as. delicate and invisible as possible. 

R. I. Pocock. 








(Continued from SurPLemMENT, No. 1004, p. 16041.} 
THE INQUISITION IN MEXICO. 


THE gentlemen that thus took us for their servants 
or slaves, did new epperet us throughout, with whom 
we abode doing such service as they appointed us unto, 
which was for the most part to attend upon thew at 
the table, and to be as their chamberlains, and to wait 
upon them when they went abroad, which they greatly 
accounted of, for in that country no Spaniard will 
serve one another, but they are all of them attended 
and served by Indians weekly, and by negroes which 
be their slaves during their life. In this sort we re- 
mained and served in the said city of Mexico and there- 
abouts for the space of a year and somewhat longer. 
Afterward many of us were by our masters appointed 
to go to sundry of their mines where they lad to do, 
and to be as o¥erseers of the negroes and Indians that 
labored there. In which mines many of us did profit 
and gain greatly ; for first we were allowed three hun- 
dred pezoes a man for a year, which is three score 
pounds sterlifg, and besides that the Indians and 
negroes which wrought under our charge, upon our 
well usitig and entreating of them, would at times as 
upon Saturdays when they had left work labor for us 
and blow as much silver as should be worth unto us 
three marks or thereabouts, every wark being worth 
six pezoes and a half of their money, which nineteen 
pezoes and a half is worth four livres, ten shillings of 
our money. Sundry weeks we did gain so much by 
this means besides our wages, that many of us became 
very rich, and were worth three thousand or four 
thousand pezoes, for we lived and gained thus in those 
mines some three or four years. As concerning those 
gentlemen which were delivered as hostages, and that 
were kept in prison in the Viceroy his house, after that 
we were gone from out the garden to serve sundry 
gentlemen as aforesaid, they remained prisoners in the 
said house, for the space of four months after their 
coming thither, at the end whereof the fleet, being 
ready to depart from St. John de Ullua to go for 
Spain, the said gentlemen were sent away into Spain 
with the fleet, where I have heard it credibly reported, 
many of them died with the cruel handling of the 
Spaniards in the Inquisition house, as those wh 
have been delivered home after they had suffered the 

rsecution of that house can more perfectly declare. 

obert Barret also, master of the Jesus, was sent away 
with the fleet into Spain the next year following, 
whereafter he suffered persecution in the Inquisition, 
and at the last was condemned to be burnt, and w 
him three or four more of our men, of whom one Was 
named Gregory and another John Browne, whom 
knew, for they were of our general his musicians, jut 
the names of the rest that suffered with them 1 know 


not ; 
Now after that six vears there fully expired sinegaur 
first coming into the Indies in which time we had been 
imprisoned and servedjin the said countries, as is before 
truly declared in the year of our Lord one tho 
five hundred and seventy-four, the Inquisition began 
to be established in the Indies very much against the 
minds of many of the Spaniards themselves, for never 
until this time sinee their first conquering «nd plapt 
ing in the Indies, were they subject to that bloody # 
eruel Inquisition. The chief Inquisitor w»s 2 a 
Don Pedro Moya de Contreres, and John Je Bout 
his companion, and John Sanchis the Fiscball,j 
Pedro de la Rios, the Secretary, they beiny cout 
settled, and placed in a very fair house, near UDM: 
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white Friars considering with themselves that they 
ust make 2n entrance and beginning of that their 
en detest: ble [Inquisition here in Mexico to the terror 
of the whole country, thought it best to call us that 
were Englixiimen first ip question and: so much the 
rather for that they had perfect knowledge and intel- 
ee, that many of us were become very rich as hath 
peen alren:y declared, and therefore we were a very 
t booty and prey to the inquisitors, so that now 
again began our sorrows afresh,for we were sent for,and 
sought out in all places of the country,and proclamation 
> upon pain of losing of goods; and excomimunica- 
tion that no man should hide or keep secret any English 
man or any part of their goods. By means whereof we 
were all soon apprehended in ail places,and all our goods | 
seized and taken for the inquisitors’ uxe, and so from 
all parts of the country we were conveyed and sent as 
sgoners to the city of Mexico, and there committed to 
prison in sundry dark dungeons where we could not 
see but by candle light, and were never more than two 
together in one place so that we saw not one another, 
neither could one of us tell what was become of an- 
other. Thus we remained close imprisoned for the 
space of a year and a half, and others for some less 


When they were set down and placed under the cloth 
of estate agreeing to their degrees and calling, then 
came up also a great number of friars, white, black, and 
gray, about the number of 300 persons, they being set 
in the places forthem appointed. Then was there a 
solemn Oyes made, and silence commanded, and then 
presently began their severe and cruel judgment. 

The first man that was called was one Roger, the 
chief armourer of the Jesus, and he had judgment to 
have 300 stripes on horseback, and after condemned to 
the galleys as a slave for ten years. 

After him was ealled John Gray, John Browne, John 
Rider, John Moone, James Collier, and one Thomas 
Browne. These were adjudged to have 200 stripes on 
horseback, and after to be committed to the galleys 
for the space of eight years. 

Then was called John Keies, and was adjudged to 
have 100 stripes on horseback, and condemned to 
serve in the galleys for the space of six yeurs. 

Then were severally called the number of fifty-three, 
one after another, and every man had his several 
judgment, some to have 200 stripes on horseback and 
some 100, and some condemned for slaves to the galleys, 
some for six years, some for eight, and some for ten, 








time, for (hey came to prison ever as they were ap- 
prehended. During which time of our imprisonment 
at the first beginning we were often called before the 
inquisitors alone, and there severely examined of our 
faith, and commanded to say the pater noster, the 
Ave maria, and the creed in Latin, which God knoweth 
a great number of us could not say otherwise than in 
the English tongue, And having the said Robert 
Sweeting who was our friend at Teseuco always 
resent with them for an interpreter he made report 
for us in our own country speech we could say them 


And then was I, Miles Phillips, called, and was ad- 
judged to serve in a monastery for five years, without 
any stripes, and to wear a fool’s coat or San Benito, 
during all that time. 

Then were called John Storie, Richard Williams, 
David Alexander, Robert Cooke, and Horsewell, and 
Thomas Hull. These six were condemned to serve in 
monasteries without stripes, some for three years, and 
some forfour, and to wear the San Benito during all 
the said time. Which being done, and it now drawing 
toward night, George Rivelie, Peter Mowmfrie, and 





rfectly. although not word for word as they were in 

tin. Then did they gezeees to demand of us upon | 
our oaths what we did believe of the sacrament, and | 
whether there did remain any bread or wine after the 
words of consecration, yea or no, and whether we} 
did not believe that the Host of bread which the priest 
did hold up over his head, and the wine that was in| 
the chalice, was the very true and perfect body and | 
blood of our Saviour Christ, vea or no, to which if we 
answered not yea, then was there no way but death. 
Then would they demand of us what we did remember 
of ourselves, what opinions we had held or had been 
taught to hold, contrary to the same whiles we were 
ia England ; to which we for the safety of our lives 
were constrained to say that we never did believe, nor 
had been taught otherwise than as before we had said. 
Then would they charge us that we did not tell them 
the truth, that we knew to the contrary, and there- 
fore we should eall ourselves to remembrance and 
make them a better answer at the next time or else we 
should be racked and made to confess the truth 
whether we would or no. And so coming again before 
them the next time, we were still demanded of our be- 
lief whiles we were in England, and how we had been 
taught, and also what we thought or did know of such 
of our company as they did name unto us, so that we 
could never be free from such demands, and at other! 
times they would promise us that if we would tell 
them the truth, then should we have favour and be 
set at liberty, although we very well knew their fair 
speeches were but means to entrap us to the hazard 
and loss of our lives; howbeit God so mercifully 
wrought for us by a secret means that we had that we 
kept us-still to our first answer, and would still say 
that we had told the truth unto them, and knew no 
more by ourselves nor any other of our fellows than as 
we had declared, and that for our sins and offences in 
England against God and our Lady, or any of His 
blessed saints, we were heartily sorry for the same, 
and did ery God merey, and besought the Inquisitors, | 
for God's sake, considering that we came into those | 
countries by force of weather, and against our wills, 
and that never in all our lives we had either spoken or | 
done anything contrary to their laws, that therefore | 
they would have merey on us, yet all this would not 
serve, for still from time to time we were called upon 
to confess, and about the space of three months, be- 
fore they proceeded to their severe judgment, we were 
all racked, and some enforeed to utter that against 
themselves which afterwards cost them their lives. 

And thus having gotten from our own mouths matter 
sufficient for them to proceed in judgment against us, 
they caused a large senffold to be made in the midst 
of the market place in Mexico, right over against the 
head church, and fourteen or fifteen days before the 
day of their judgment, with the sound of a trumpet, 
and the noise of their attabalies, which are a kind of 
drums, they did assemble the people in all parts of the 
city, before whom it was then solemnly proclaimed 
that whosoever would upon such a day repair to the 
market place, they should hear the sentence of the 
Holy Inquisition against the English heretic Lutherans, 
and also see the same put in execution. Which being 
done, and the time approaching of this cruel judgment, 
the night before they came to the prison where we 
Were, with certain officers of that holy hellish house, 
bringing with them certain fools coats which they had 

repared for us, being called in their language St. 
nitos, which coats were made of vellow cotton and 
red crosses upon them, both before and behind ; they 
were so busied in putting on their coats about us and 
in bringing us out into a large yard, and placing and 
pointing us in what order we should go to the scaffold 
or piace of judgment upon the morrow, that they did 
hot once suffer us to sieep all that night long. 

Che next morning being come, there was given to 
every one of us for our breakfast, a cup of wine, and a 
slice of bread fried in honey, and so about eight of the 
clock in the morning, we set forth of the prison, every 
man alone in his yellow coat and a rope about his neck 
and a great green wax candle in his hand unlighted, 
Pte a Spaniard appointed to go upon either side of 

ery one of us; and so marching in this order and 
manner toward the seaffold in the market place, which 
Was a bowshot distant or thereabouts, we found a 
hey assetubly of people all the way, and such throng, 
. certain of the Inquisitors’ officers on horsebac 

ereconstrained to make way, and so coming to the 
seaffold we weut up by a pair of stairs, and found seats 
— Made and pre for us to sit down on, every 

an in order as he should be called to receive his judg- 
ment. We being thus set down as we were appointed, 
erintly the Inquisitors came up another pair of stairs, 
and the Viceroy and all the chief justices with them. 











Cornelius the Irishman were called, and had their 
jadgment to be burnt to ashes, and so were presently 
sent away to the place of execution in the market place, 
but a little from the scaffold, where they were quickly 
burnt and consumed. And as for us that had received 
our judgment, being sixty-eight in number, we were 
earried back that night te prison again, and the next 
day in the morning, being Good Friday, the year of 
our Lord 1575, we were all brought into a court of the 
Inquisitors’ palace, where we found a horse in readi- 
ness for every one of our men which were condemned 
to have stripes, and to be committed to the galleys, 
which were in number sixty, and so they being en- 
forced to mount up on horseback, naked from the 
middle upward, were carried to be showed as a spec- 
tucle for all the people to behold throughout the chief 
and principal streets of the city, and had the number 
of stripes to every one of them appointed, most cruelly 
laid upon their naked bodies with long whips, by 
sundry men appointed to be the executioners thereof, 
and before our men there went a couple of criers, which 
cried as they went, “Behold these English dogs, 
Lutherans, enemies to God,” and all the way as they 
went there was some of the Inquisitors themselves, and 
of the familiars of that rake-hell order, that cried to 
the executioners, * Strike, lay on those English here- 
tics, Lutherans, God’s enemies ;” and so this horrible 


| spectacle being showed round about the city. and they 


returned to the Inquisitors’ house. with their backs all 
gore blood and swollen with great bumps. They were 
then taken from their horses and carried again to prison, 
where they remained until they were sent into Spain 
to the galleys, there to receive the rest of their martyr- 
dom ; and [, and the six other with me, which had 
judgment and were condemned among the rest to serve 


|an apprenticeship in the monasteries, were taken pre- 


sently and sent to certain religious houses appointed 
for the purpose. 

I, Miles Phillips, and William Lowe were appointed 
to the Black Friars, where I was appointed to be an 
overseer of Indian workmen, who wrought there in 
building a new chureh, amongst which Indians I 
learned their language or Mexican tongue very per- 
fectly, and had great familiarity with many of them, 
whom I found te be a courteous and loving kind of 
people, ingenious, and of great understanding, and 
the » hate and abhor the Spaniards with all their hearts. 
They have usec such horrible cruelties against them, 
and do still keep them in such subjection and servi- 
tude, that they and the negroes also do daily lie in 
wait to practice their deliverance out of that thraldom 
and bondage that the Spaniards do keep them in. 

William Lowe. he was appointed to serve the cook 
in the kitchen ; Richard Williams and David Alexan- 
der were appointed to the Grey Friars; John Story 
and Robert Cooke tothe White Friars; Paul Horse- 
well the Secretary took to be his servant; ‘Thomas 
Hull was sent toa monastery of priests, where afterward 
he died. Thus we served out the years that we were 
condemned for, with the use of our fools’ coats, and we 
must needs confess that the friars did use us very 
courteously, for every one of us had his chamber, with 
bedding and diet, and all things clean and neat; yea, 
many of the Spaniards and friars themselves do utterly 
abhore and mislike of that cruel Inquisition, and 
would as they durst bewail our miseries, and comfort 
us the best they could, although they stood in such 
fear of that devilish Inquisition that they durst not let 
the left hand know what the right doeth. 

Now after that the time was expired for which we 
were condemned to serve in those religious houses, we 
were then brought again before the Chief Inquisitor, 
and had all our fools’ coats pulled off and hanged up 
in the head church, called Ecclesia Majora, and every 
man’s name and judgment written thereupon wit 
this addition—heretic Lutheran reconciled, And there 
are also all their coats hanged up which were con- 
demned to the galleys, with their names and judg- 
ments, and underneath his coat, heretie Lutheran re- 
eonciled. And also the coats and names of the three 
that were burned, whereupon were written, An ob- 
stinate heretic Lutheran burnt. Then were we suf- 
fered to go up and down the country, and to place our- 
selves as we could, and yet not so free but that we very 
well knew that there was a geod espial always attend- 
ing us and all our actions, so that we durst not once to 
speak or look awry. David Alexander and Robert 
Cooke they returned to serve the Inquisitor, who 
shortly after married them both to two of his negro 
women ; Richard Williams married a rich widow of 
Biskay with four thousand pezoes ; Paul Horsewell is 
married to a Mestiza, as they name those whose fathers 
were Spaniards and their mothers Indians, and this 
woman which Paul Horsewell hath married is said to 








be the daughter of one that came in with Hernando 
Cortes, the Conqueror, who had with ber in marri 
four thousand pezoes and a fair house ; John Storie 

is married to ane woman ; William Lowe had leave 
and licence to go into Spain, where he is now married. 
For mine own part I could never thoroughly settle 
myself to marry in that country, although many fair 
offers were made unto me of such as were of great 
ability and wealth; but I could have no liking to 
live in that place where I must everywhere see and 
know such horrible idolatry committed, and durst not 
once for my life speak against it ; and therefore I had 
always a longing and desire to this my native country ; 
and to return and serve again in the mines where I 
might have gathered great riches and wealth, I v 
well saw that at one time or another I should fall 
again into the danger of that devilish Inquisition, and 
so be stripped of all, with loss of life also, and there- 
fore I made my choice rather to learn to weave Gro- 
ganes and Taffataes, and so compounding with a silk 
weaver, I bound myself for three years to serve him, 
and gave him one hundred and fifty pezoes to teach 
me the science, otherwise he would not have taught me 
under seven years’ prenticeship, and by this means I 
lived the more quiet and free from suspicion. 

Howbeit I should many times be charged by famil- 
iars of that devilish house, that I had a meaning to run 
away into England, and be an heretic Lutheran again ; 
to whom I would answer that they had noneed to sus- 
pect any such thing in me, for that they knew all very 
well that it was impossible for me to escape by any 
manner of means; yet notwithstanding I was called 
before the Inquisitors and demanded why I did not 
marry. lLanswered that I had bound myself at an oc- 
cupation. “ Well,” said the Inquisitor, “1 know thou 
meanest to run away, and therefore I charge thee 
here upon pain of burning as an heretic relapsed, that 
thou depart not out of this city, nor come near to the 
port of St. John de Ullua, nor to any other port;” to 
the which I answered that I would willingly obey. 
‘** Yea,” said he, ‘‘see thou do so, and thy fellows also ; 
they shall have the like charge.” 

So I remained at my science the full time and Jearned 
the art, at the end whereof there came news to Mexico 
that there were certain Englishmen landed with a great 
power at the port of Acapulco, upon the South Sea, 
and that ~— were coming to Mexico to take the spoil 
thereof, which wrought a marvellous great fear among 
them, and many of those that were rich began toshift 
for themselves, their wives and children ; upon which 
burly burly the Viceroy caused a general muster to be 
made of all the Spaniardsin Mexico, and there were 
found to the number of seven thousand and odd house- 
holders of Spaniards in the city and suburbs, and of 
single men unmarried the number of three thousand, 
and of Mestizies—which are counted to be the sons of 
Spaniards born of Indian women—twenty thousand 
persons; and then was Paul Horsewell and I, Miles 
Phillips, sent for before the Viceroy and were examined 
if we did know an Englishman named Francis Drake, 
which was brother to Captain Hawkins; to which we 
answered that Captain Hawkins had not any brother 
but one, which was a man of the age of threescore 
years or thereabouts, and was now governor of Plym- 
outh in England. And then he demanded of us if we 
knew one Francis Drake, and we answered no. 

While these things were in doing, there came news 
that all the Englishmen were gone ; yet was there eight 
hundred men made out under the leading of several 
captains, whereof two hundred were sent to the port 
of St. John de Ullua upon the North Sea, under the 
conduct of Don Luis Suares; two hundred were sent 
to Guatemala, in the South Sea, who had for their 
captain John Cortes ; two hundred more were sent to 
Guatelco, a port of the South Sea, over whom went 
for captain Don Pedro de Roblis; and two hundred 
more were sent to Acapulco, the port where it was said 
that Captain Drake had been, and they had for cap- 
tain Doctor Roblis Alealde de Corte, with whom I, 
Miles Phillips. went as interpreter, having licence 
given by the Inquisitors. When we were come to 
Acapulco we found that Captain Drake was departed 
from thence, more than a month before we came 
thither. But yet our captain, Alcalde de Corte, there 
presently embarked himself in a small ship of three- 
score ton, or thereabout, having also in company with 
him two other small barques, and not past two hun- 
dred men in all, with whom I went as interpreter in 
his own ship, which, God knoweth, was but weak and 
ill appointed ; so that for certain, if we had met with 
Captain Drake, he might easil¥ have taken us all. 

e, being embarked, kept our course, and ran south- 
ward toward Panama, keeping still as nigh the shore 
as we could ; and leaving the jand upon our left hand, 
and having coasted thus for the space of eighteen or 
twenty days, and were more to the south than Guate- 
mala, we met at last with other ships which came 
from Panama, of whom we were certainly informed 
that he was clean gone off the coast more than a month 
before; and so we returned back to Acapulco again, 
and there landed, our captain being thereunto forced, 
because his men were very sore sea-sick. All the while 
that I was at sea with them 1 was a glad man, for I 
hoped that if we met with Master Drake we should all be 
taken, so that then I should have been freed out of that 
danger and misery wherein [ lived, and should return 
to mine own country of England again. But missing 
thereof, when I saw there was no remedy but that we 
must needs come on land again, little doth any man 
know the sorrow and grief that inwardly I felt, al- 
though outwardly I was constrained to make fair 
weather of it. 

And so, being landed, the next morrow after we be- 
gan our journey toward Mexico, and 1_ these 
towns of name in our way, as first the town of Tuate- 
pec, fifty leagues from Mexico ; from thence to Washaca 
forty leagues from Mexico; from thence to Tepiaca, 
twenty-four leagues from Mexico; and from thence to 
Lopueblo de Los Angelos, where is ahigh hill which 
casteth out fire three times a day, which bill is eighteen 
leagues directly west from Mexico; from thence we 
went to Stapelata, eight leagues from Mexico, and 
there our captain and most of his men took boat and 
eame to Mexico again, having been forth about the 
space of seven weeks, or thereabouts. 

Our captain made report to the Viceroy what he had 
done, and how far he had traveled, and that for certain 
he was informed that Captain Drake was not to be 
heard of, To which the Viceroy replied and said, surely 
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we shall have him shortly come into our hands, driven 
on land through necessity in some one place or other, 
for he, being pow in these seas of Sur, it is not possible 
for him to get out of them again ; so that if he perish 
not at sea, yet hunger will force him to land, Aud 
then again I was commanded by the Viceroy that I 
should not depart from the city of Mexico, but always 
be at my master’s house in a readiness at an hour’s 
warning, whensoever I should be called for. Notwith- 
standing that, within one month after, certain Span- 
iards going tu Mecameea, eighteen leagues from Mexico, 
to send away certain hides and cuchionelio that they 
had there at their stantias, or dairy houses, and id 
master having leave of the secretary for me to go wit 
them, I took my ae with them, being very well 
horsed and appointed ; and coming thither, and [~ 
ing the time there at Mecameca certain days, till we 
had certain intelligence that the fleet was ready to de- 
part, I, not being more than three days’ journey from 
the port of St. John de Ullua, thought it to be the 
meetest time for me to make an escape, and I wes the 
bolder presuming upon my Spanish tongue, which I 
spake as naturally as any of them all, thinking with 
myself that when I came to St. John de Ullua I would 
get to be entertained as a soldier, and so go home into 
Spain in the same fleet; and, therefore, secretly one 
evening late, the moon shining fair, I conveyed myself 
away, and riding so for the space of two nights and 
two days, sometimes in, and sometimes out, resting 
very little all that time, upon the second day at night 
I came to the town of Vera Cruz, distant from the port 
of St. John de Ullua, where the ships rode, but only 
eight leagues ; and here purposing to rest myself a day 
or two, I was no sooner stighted but within the space 
of one half hour after I was by ill hap arrested, and 
brought before justices there, being taken and sus- 
pected to be a gentleman’s son of Mexico that was run 
away from his father. So I, being arrested and brought 
before the justices, there was a great a, burly about 
the matter, every man charging me that I was the son 
of such a man, dwelling in Mexico, which I flatly de- 
nied, affirming that | knew not the man; yet would 
they not believe me, but urged still upon me that I was 
he tha. they sought for, and so I was conveyed away 
to prison, And as I was thus going to prison, to the 
further increase of my grief, it chanced thatjat that very 
instant there was a poor man in the press that was 
come to town to sell hens, who told the justices that 
thev did me wrong, and that in trath he knew very 
well that I was an Englishman, and no Spaniard. Then 
they demanded of him how he knew that, and threat- 
ened him that he said so for that he was my companion, 
and sought to convey me away from my father, so that 
he also was threatened to be laid in prison with me. He, 
for the discharge of himself, stood stiffly in it that I 
wasan Englishman, and one of Captain Hawkins’s 
men, and that he had known we wear the San Benito 
in the Black Friars at Mexico for three or four whole 
2 ae together; which when they heard they forsook 

im, and began to examine me anew, whether that 
speech of his were true, yea or no; which when the 
perceived that | could not deny, and perceiving that 
was run from Mexico, and came thither of purpose to 
convey myself away with the fleet, 1 was presently 
committed to prison with a sorrowful heart, often 
wishing myself that that man which knew me had at 
that time been further off. Howbeit, he in sincerity 
had compassion of my distressed state, thinking by 
his speech, and knowing of me, to have set me free 
frow that present danger which he saw me in. How- 
beit, contrary to his expectations, I was thereby 
brought into my extreme danger, and to the hazard of 
my life, yet there was no remedy but patience, perforce, 
and I was no sooner brought into prison but I had a 
great pair of bolts clapped on my legs, and thus I re- 
mained in that prison for the space of three weeks, 
where were also many other prisoners, which were 
thither committed for sindry crimes and condemned 
to the galleys. During which time of imprisonment 
there I fuund amongst those my prison fellows some 
that had known me before in Mexico,and truly they 
had compassion of me, and would spare of their victuals 
and anything else that they had todo me good, amongst 
whom there was one of them that told me that he un- 
derstood bya secret friend of his which often came to 
the prison to him that I should be shortly sent back 
again to Mexico by waggon, so soon as the fleet was 
gone from St. John de Ullua for Spain. 

This poor man, my prison fellow, of himself, and 
without any request made by me, caused his said friend, 
which came often unto him to the grate of the prison, 
to bring him wine and victuals, to buy for him two 
knives which had files in their backs, which files were 
so well made that they would serve and suffice any 
— to file off his irons, and of those Knives or files 

e brought one to me, and told me that he had caused 
it to be made for me, and let me have it at the very 
price it cost him, which was two pezoes, the value of 
eight shillings of our money, whieh knife when I 
had it I was a joyful man, and conveyed the same 
into the foot my boot upon the inside of my 
left leg, and so within three or four days after that I 
had thus received my knife I was suddenly called for, 
and brought before the head justice, which caused 
those my irons with the round bolt to be stricken off, 
and sent to a smith in the town, where was a new pair 
of bolts made ready for me of another fashion, which 
had u broad iron bar coming between the shackles, and 
caused my hands to be made fast with a pair of man- 
acles, and so was Ipresently laid into a waggon all alone, 
which was there ready to depart, with sundry other 
waggons to the number of sixty, toward Mexico, and 
they were all laden with sundry merchandise which 
came in the fleet out of Spain. 

The waggon that I was in was foremost of all the 
company, and as we travelled, I being alone in the 
waggon, began to try if I could pluck my hands out of 
the manacles, and asjGod would although it were some- 
what painful for me, yet my hands were so slender 
that I could pull them out and put them in again, and 
ever as we went when the waggons made most noise 
and the men busiest, I would be working to file off my 
bolts, and travelling thus for the space of eight leagues 
from Vera Cruz we came toan high hill, at the entering 
up of which (as God would), one of the wheels of 
the waggon wherein I was brake, so that by that 
means the other waggons went afore, and the waggon 
man that had charge of me set an Indian carpenter at 
work to mend the wheel ; and here at this place they 








baited at an ostrie that a negro woman keeps, and at 
this place for that the guing up of the bill is very steep 
for the space of two leagues and better, they do always 
accustom to take the mules of three or four waggons 
and to place them altogether for the tan | up of one 
waggon, and so to come down again and fetch up 
others in that order. All which came very well to pass, 
for as it drew toward night, when most of the waggon- 
ers were gone to draw up their waggons in this sort, I 
being alone, had quick!y filed off my bolts, and so espy- 
ing my time in the dark of the evening before they re- 
cerned down the hill again, I conveyed myself into 
the woods there adjoining, carrying my bolts and 
manacles with me; and a few biscuits and two small 
cheeses. And being come into the woods I threw 
my irons into a thick bush. and then covered them 
with moss and other things, and then shifted for 
myself as I might all that night. And thus, by the 
good providence of Almighty God, I was freed from 
mine irons, all saving the collar that was about my 
neck, and so got my liberty the second time. 
(To be continued.) 


THE DEFLECTION OF THE MAGNETIC 
NEEDLE. 


Upon this subject Captain J. H. Malet, of the Wil- 
son Liner Buffalo, writes to us as follows: As early as 
1819, Arago, who had been for years a careful observer 
of the vibrations of the magnetic needle in the Paris 
Observatory, and who, in fact, first discovered the retro- 
grade movement when the westerly declination reach- 
ed its maximum, published a statement to the effect 
that the sudden changes of the magnetic needle are 
often associated with the occurrence of an aurora. 
“ Auroras,” he said, “ought to be placed in the first 
rank among the causes which sometimes disturb the 
regular march of the diurnal changes of the magnetic 
needle. These do not even in summer exceed a quarter 
of a degree, but when an aurora appears the magnetic 


needle is often seen to move in a few instants over | year. 


several degrees. During an aurora” he adds, ‘‘one 
often sees in the northern region of the heavens lumi- 
nous streamers of different colors shoot from all points 
of the horizon. The point in the sky to which these 
streamers converge is precisely the point to which a 
magnetized needle suspended by its center of gravity 
directs itself. It has, moreover, been shown that the 
concentric circular segments, almost similar in form to 
the rainbow. which are usually seen previous to the 
appearance of the luminous streamers, have their two 
extremities resting on tw» parts of the horizon, which 
are equally distant from the direction toward which 
the needle turns, and the summit of each are lies 
exactly in that direetion. From all this, it appears 
ineontestably that there is an intimate connection 
between the causes of auroras and those of terrestrial 
magnetism.” 

Dr, Robinson, of Armagh, discovered, in 1858, that 
Lad light of the aurora possesses, in a peculiar degree, 

rty termed fluorescence, which is a recogni 

ont characteristic property of the light produced by 
electrical discharges. ‘These effects,” he remarks of 
the appearances presented by the auroral light under 
the tests he applied, “ were so strong in relation to the 
actual intensity of the light that they appear to afford 
an additional evidence of the electric origin of the 
phenomenon.” A year later, the discoveries due to 
the powers of spectroscopic analysis proved the doctor’s 
conclusion to be correct. 

Proctor, in an essay published in 1868, writes thus 
with regard to the phenomenon of magnetic storms: 
“The needle has been exhibiting for several weeks the 
most perfect uniformity of oscillation. Day after day 
the careful microscopic observation of the needle’s pro- 
gress has revealed a steady swaying to and fro, such as 
may be seen in the masts of a stately ship at anchor 
on the scarce-heaving breast of ocean. Suddenly a 
par is noted ; irregular jerking movements are per- 
ceptible, 
oscillations. A magnetic storm is in progress. But 
where is the center of disturbance, and what are the 
limits of the storm? The answer is remarkable. If 
the jerking movements observed in places spread over 
very large regions of the earth—and in some well 
authenticated cases over the whole earth—be compar- 
ed with the local time, it is found that (allowance 
being made for the difference of longitude) they occur 
precisely at the same instant. The magnetic vibra- 
tions thrill in one moment through the whole frame of 
our earth! But a very singular circumstance is ob- 
served to characterize these magnetic storms. They 
are nearly always observed to be accompanied by the 
exhibition of the aurora in high latitudes, northern 
and southern. Probably they never happen without 
such a display, but numbers of auroras escape our 
notice. The converse proposition, however, has been 
established as a universal one. No great display of 
the aurora ever occurs without a strongly marked 
magnetic storm.” 

Again, the same writer states: ‘‘On the ist Septem- 
ber, 1859, Messrs. Carrington and Hodgson were ob- 
serving the sun, one at Oxford and the other in Lon- 
don. Their scrutiny was direeted to certain large 
spots which at that time marked the sun’s face. Sud- 
denly a bright light was seen by each observer to 
break out on the sun’s surface and to travel, slowly 
in appearance, but in reality at the rate of about 7,000 
miles a minute, across a part of the solar disk. Now 
it was found afterward that the self-registering mag- 
netic instruments at Kew had made at that very in- 
stant a strongly marked jerk. It was learnt that at 
that moment a magnetic storm prevailed at the West 
Indies, in South Amevica, and in Australia. The 
signal men in the telegraph stations at Washington 

and Philadelphia received strong electric shocks ; the 
_ of Bain’s a was followed by a flame of 

and in Norway the telegraph machinery was set 
on tire. At night great auroras were seen in both 
hemispheres. It is impossible not to connect these 
startling magnetic indications with the remarkable 
appearance observed = the sun’s disk.” The 
periodical appearances of the “solar spots” have been 
found by long and careful observations to coincide 


with magnetic disturbances here, and the diurnal ten- | of the world. 


dency of the needle to follow the sun’s path, and its 
directive intensity when the earth’s orbit is in —- 
lion, are well known, and prove, without doubt, the 


totally distinct from the regular periodic}, 





existence of some mysterious affinity between thew 
heat giver and our friendly guide. 

With the above irrefutable facts in view it jg 
irrational to doubt that the aurora, looked upon 
as an effect, does influence the compass nee: (le; 
the area of a magnetic storm may be infinite, 't 
imperceptibe to the observer when the aur: ral 
dor is en evidence, the navigator will do well—e 
ally.when in the vicinity of land—to watci) hig ¢ 

closely for any executive movement which 

may develop and which undetected might lead 
ship into danger. 
effect these sensitive aids, nature of cargo, ona 
ation of trim, change of latitude, and proxi 
land, either in following a coast line or naviga 
shoal waters, that no opportunity should be n 
by night or day todetermine theirerrors. I fear 
are too many who trust their “deviation card” op 
occasions, and find, when too late, how misplaced # 
confidence has been. In this connection I think: 
would be better for allconcerned if the Board of Bie. 
pect vey se their representatives at the annual sur 

to examine the sea records of the ships’ com 

ieu of the deviation card, which is often hu 
ane as the ship proceeds to sea after a perfane: 
tory attempt at ad domo often in a tideway, and 
which is valueless except for local application.—Nam 
tical Magazine. 
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